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1. 'Pte<kb0. 1 mS / c m©fiW/TfllSl:7 ->if i^tlt^ 

5 y j-^&Wktf!) ^-nmm% (fliepem) -e&o-c, 

^3rls&$ki$y-*— 18£ (FLIEPM) , *3,J:t^ 

^-t, o. 3*fc(i^rtL^_h(Dfs^7^-^-{ii: (cpv) ^^-rrir^^m 

k^zMmz7vmm&£ftx^zv^tJ±j*^&&tfv^-mfimj& (fl 

I E P EM) 0 1 

2. ^^^siig&^tLTv^ y ^A^>-£&;Ky-7-^?StJiI (f 

L I E P EM) -Cfco-C,. 

(FLIEPM) , iokTJ 

v^r, r«^7o hyglfc l< i«l^^^f^/^T-; K (dmf) , 

*J* Y**s*-$y (DME) , ^uy%—jH*—Y (EC) , 7°Dt°l/^^7 — 
h (PC) , -/^/MMJff^K (DMSO) , Jfy-7-7fP7^ 
(GBL) , N, N ' -v^^vl^n b°U>-^^ (DMPU) , 1 - ^ ?vl/ 
-2-t°ny KV(NMP), ^f/U7-bh7S K (DMA) , N, N* -vM 
f;u7f;V7 5 K (DMB) , h !i h (TEP) , N, N' - 

v 5 - n - 

■7^/ut± bT* K (DBA) fcJ:«Hbo^^i^^^5i¥/5»^3l^$ixS 

J&\ ^liDME, EC, GBL, v>> 9vU#-*^- h (DMC) &£XfT?}) 
n^hyyw (ACN) ^b^S^^il^^tL^^i P C(DlB^t¥9^ibZ>t\ 
tliDME, GBL, DMSO, i/xh^f-yx^y (DEE) JoiO'DMC^?) 
fiJtS8¥^?>aS^$tLS^SSEt EC©Mffc5^ JjScfADM E , DMSO, G 
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■5i&\ SliD E EStllDME t G B L©^«jT?fc5A\ l^jiv'if/l'*-^ 
(DEC) , D.MC*5«tUfPC*^fi5c51¥j5^^$HS»ttEtECtD 
MEOig^-CfcS^ JcliDMA, DMSO, NMP, ^f/^U^Wh ( 
MG) v GBL, TEP, EC, DME, PC, &Wt*?-* (MF) , fF7t 
Kd77> (THE) , ^*7>- (SULF) , DMC, ACN, g^®?p< ^A- 
(MA) , DEC, 1, 3-my7> (DIOX) , DEE, TfV^&t^' 
f-iV (EAj.fc.t^f/l'^T^h (DMSU) J&»kfi5&-5ifr&»fca8ft$;h, 
oSItDMF©H^»-efc5i\ ^liDMSO, NMP, MG, GBL, TE: 
P, EC, DME , PC, MF i THF, SULF, DMC, ACN, MA, D 
EC, DIOX, DEE, EA*3«fC5DMSU*»t>J5gSl¥^eja^$tt-5S?iii: 
DMAOl^ftt*fe5i4\ J&I2NMP, MG, GBL, TEP, EC, DME, 
PC, MF, THF,. SULF, DMC, ACN, MA, DEC, DIOX, D ; 
EE, EA&£V<DMSUfrbf&$mfrbmfc£ft&m%tnMSO(Dm:&y>)X* 
&5J&\ GBL, TEP, EC, DME, PC, MF, THF, SU 

LF, DMC, ACN, MA, DEC, DIOX, DEE, EAtJiVDMSU 

• ■ • : t ■ ■ 1 

j§ItNMP(Di^ffc5^ v ^liGBL, TEP, EC, DME, PC, M 
F, THF,. SULF, DMC, ACN,. MA, DEC, DIOX, DEE,. E 

TEP, EC, DME, PC, MF, THF, ACN, MA, DEC, DIOX. 

, PC, SULF, ACN&ktfVMSUfrb&Zmfrbmtil&tlZfel&bTE 
P©Jl^ft-efc5*\ *iECtDME»Mtfc5ii\ ^l4ACNt)L<li 
DMS UW?tli)>b DME(DMt'fc5A\ sfefiDMA, DMSO, NMP 
, MG, GBL, TEP, DME, PC, MF, THF, SULF, DMC, A 
CN, MA, DEC, DIOX, DEE, E A*3.fcO<DMS UJ&»k/£5J¥a»fcjS 
^$tl5^IiECiDMF©MT'fe5/4\ ^liDMSO, NMP, MG, 
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GBL, TEP, DM E , PC, MF, THF, SULF, DMC, ACN, M 
A, DEC, DIOX, DEE, E A*5 J: t/DM S U **b&.Z>&i>*bfflR& tlZ> 
iltECiDMAOl^ffeS^, i&fiNMP, MG, GBL, TEP, D 
ME, PC, MF, THF, SULF, DMC, ACN, MA, DEC, DIO 
X, DEE, EA, DMSUA»bfifc3i¥ri»bai&$*x3*&i££EC£DMSO© 
1&-&fo-?3bZ>A\ SfcfiMG, GBL, TEP, DME, PC, MF, THF, S 
ULF, DMC, ACN, MA, DEC, DIOX, DEE, EA*5<tt>*DMS 

, TEP, DME, PC, MF, THF, SULF, DMC, ACN, MA, D 
EC, DIOX, DEE, EA&£VtDMSUfat>f$.Z&frb : m#i&}lZ>fe%lkh 

TEP, DME, PC, MF, THF, SULF, DMC, ACN, MA, DE 
C, DIOX, DEE, EAfcJ:tfDMSU^^5^^IK$tL5MtE ! 
CiGBL©I^ftffc5A\ ilJDME, PC,' MF, THF, SULF, D 
MC, ACN, MA, DEC, DIOX, DEE, E Afcit/DMS U 3 ' 

mfrbm$l&tlZ>f&i&kECbTEP<Dm&M~?foZ-t)\ sfcfiMF, THF, S 
ULF, DMC, ACN, MA, DEC, DIOX, DEE, EAfcit/DMS 
Ufabf&Z>mfahm$l£tlZ>fet&k EC iDME©I^t*fc5^ I&fiDEC 
h L< l$D I OX<D\,^-ttlfrk ECiMF(D^ftffc5ii\ tliDECtK 
(4D I OX<D\,^~fnfab EC t THF©^iffc5K J&fiE C t DMC t D 
IOX©il^ffc5/i\ iliECtDECiDI OXOl^ftffc5K i£t4 
DMA, DMSO, NMP, MG, GBL, TEP, EC, DME, MF, TH 
F, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EA&XXf 
DMSU^^5H^f)HR$tl5^1i:PCiDMF©!i^ttT*fc5^ 
DMSO, NMP, MG, GBL, TEP, EC, DME, MF, THF, SU 
LF, DMC, ACN, MA, DEC, DIOX, DEE, EAfcitfDMSU 

MG, GBL, TEP, EC, DME, MF, THF, SULF, DMC, AC 
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N, MA, DEC, D I OX, DEE, E A*i itfDMS Ud>e>j££#*>€>]8& 
^i!i:PC^DMSO©i^ftt'fc?)*\ sEliMG. GBL, TEP, E 
C, DME, MF, THF, SULF, DMC, ACN, MA, DEC, DIO 
X, DEE, E A&£ZFDMSIJ fr<bJ&Zmfrbmn£nzm&b PC <bNMP 

BL, TEP, EC, DME, MF, THF, SULF, DMC, ACN, MA 
, DEC, DIOX, DEE, E A*5 ilFDMS U^b$c58¥^baltR$n5?g 
mt P C bMG<DMSty)X*hZ>t)\ J&I2TEP, EC, DME, MF, THF, 
DMC, ACN, MA, DEC, DIOX, DEE, E A*3 <fc TOM S Ufa h$L 
6»^ib)l^$n5^irPCtGBLO^^)-efc2>^\ !&iiEC, DME, 
MF, THF, SULF,, DMC, ACN, MA, DEC, DIOX, DEE, 
E Ai3J;t>'DMS U^t^SH^tl^J^MIi P C i T E PWl^tfc 
33&», tliTHF, DEC*3<tro I OXfrbJ&Z>mfrbmiK£tlZ>m%b PC 
tDME©i^T*S)5^\ tliDMSO, NMP, MG, GBL, TEP, E 
C, DME, PC, MF, THF, SULF, ACN, MA, DEC, DIOX 
, DEE, EA&£XfDMS\Jfcbf&&Ufrbm&l&frZ>feb&br>MC tDMA 
OS^ftt*fc5/5\ ^liNMP, MG, GBL, TEP, EC, DME, PC,. 
MF, THF, SULF, ACN, MA, DEC, DIOX, DEE, EAtSX 

, IcIlMG, GBL, TEP, EC, DME, PC, MF, THF, SULF, 
ACN, MA, DEC, DIOX, DEE, EAJsiTOMSU^^Sft^t 
mtRZtlZm&bDMC bNMV <nU-&fylX-hZ>-h\ IliGBL, TEP, EC 
, DME, PC, MF,. THF, SULF, ACN, MA, DEC, DIOX, 
DEE, EAteXUDMSUfrbJ&Zmfrbmfc&tlZWmb-DMCbMGCDM 
-g-^T*&<5/S\ IliTEP, EC, DME, PC, MF, THF, ACN, MA 
, DEC, V I OX#£XfEAfr^f&&Ufrhm$l£KZ > m&bE>MCbGBE 
tliEC, P 
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C, SUL Ffci^ACN^fjfijc^bllR^WiliDMCi TEPOl 
-^#)-Cfc575\ ^IIDME fcK iiD I OXtD^ftl^i DMC i: E C <DM."a^0 
T-#><5;6\ ^liDMCtDME,!:ACN©il^f*)5/4\ HfefiDMA, DM S 
O, NMP, MG, GBL, TEP, EC, PC, MF, THF, SULF, D 
MC, ACN, MA, DEC, DIOX, DEE, EA^it/DMSU^^S 
mfrhmfc&fl%m&tr>MKbr>MF<DM&V0X*hZ>f)\ IIJDMSO, NM 
P, MG, GBL, TEP, EC, PC, MF, THF, SULF, DMC, A 
CN, MA, DEC, DIOX, DEE, E A*3<tt>'DMS Ud^bj*5S¥^^il 

DME i: DMA©S^#IT'$)5*\ tliNMP, MG, GBL, 
TEP, EC, PC, MF, THF, SUL'Fi DMC, ACN, MA, DEC 
, DIOX, DEE, E Ate&X}DMS\Jfrbi&&Mfrhmfc&tlZ>m&tDM 
EiDMSO©I-g-fet*fc5K ^i4MG, GBL, TEP, EC, PC, ; MF ; 
, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EA 
*S itKDMS Ufrbf&Z>mfrhmiR£}lZ>m&b DME t NMP©Mtfc5 
rt\ i&fiGBL, TEP, EC, PC, MF, THF, SULF, DMC, AC' 
N, MA; DEC, DIOX, DEE, EA^Ji^DMSU^Pi^SJl^?)!^ 
£frZ>m&kDME kMG<Dm&V!)X*hZ>f)\ S&fiTEP, EC, PC, MF, ' 
THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, E A jo 
i^DMSU^t^Sil^bl^^ttSM^DME <tGB L<DM-&!®)X*hZfr : 
, ^fiEC, PC, SULF, ACNte£XfDMS\JfriblfcZ>&falbm$l£tl& ' 
gli DME i T E P(0S^ftt*fc5^ gfcfiMF,' THF, SULF, DMC 
, ACN, MA, DE C, D I O 

X, DEE, EA&J:XfDMSUfrbf&%mfr ( bmVl&tlZ>m%kDMEkEC 
(DU&V>)X'foZ,fi\ tliTHF, DEC&XZ/D 1 OXfabl&Z>mfr<bmtfi.&tl 
SMtDME tPC©^»t'fc5^\ I&f4 SULFtK f±A CNtDl^-fth 
iJ^DME tMF(DU^Xh^>^\ ^ttSULFtL<liACN©^ftl^i 
DMEiTHFOS^tltfc^^ f&fiD E C t> L < liD I OX©^f^iD 
MEi SUL F<Dm^X^>^A\ gicfiDME t DMC t A C Nc0j!g-g^T-£><5 
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t>\ tBMA, DEC, DIOX, DEE, E A*5 «fcTj<DM S UfrbJ&Z&frb 
I^^JlSMiDMEtACNWii^T'fei?, '>*<it)0. lmS/cm 
Wfg^^i"^ <t ^#m<ti-5 F L I E P EM. 

3. JiltKligWDMF, DME, EC, PC, DMSO, GB 
L, DMPU, NMP, DMA, DMB, TEP, D B A$3 <fc Xj^fl h COM-a^O 
frbl&Z>ffifrbmtf!.£tlZ>l)\ gEliDME, EC, GBL, DMC*5it>'ACN 

frtbf&%mfr<b>mn£tiz>m&t pc<Dm^x^^\ iiijdme, gbl. 
dmso, DERte&xfnMcfrbf&zmfrbmn&nzmmt Ecw^ftt* 

i&fiDME, DMSO, GBL, DMF*5 £TfDMAfr<bJ$Z>&frbm 
#L£tl%m%tNMPCDm-£-%)~ehZ>l)\ *JDEEtl<IJDMEi:GBL(D 
m&mx*hZ>fr. tliDEC, DMC*5«tt>*PC^^^5S¥^feilW$n5^ 
t EC<bDME<D^#)T'feSI*^»tgTO2JSfe^F L I EPEM„ 

4. iffltKliM^DMSO, DMF, PC, EC, NMP, GB 
L*3<fcTj^;ftibcD?ffi"g^ % ^r.b-C-^tub^DMC, DME& £l>*D E C/$>£>/&5 

(DffiMW, 3 Jgf2itc£> FLIEP EM 0 

5. eMIi^ft^ E C i DMC ^^tf ^gglittl 1 1 G B L , PC, DE 

^(D^m^tsm *<DtsiaifS4Jifeif£oF l i epem 0 

IBttOF L I E P EM, 

l6«Ei©FLIEPEM c 

8. m-tfV-?— y^xn^-\yy ^ yn^-yv- £4>#< i: . 
t 5 0^W%-^A^T*^5=i^y ,-Cfc5»*<7)$5Hm6^f5*feOF L I EPE 
M 0 
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ti>7 0*/U%^^fiJt5lit3fc©®BSfB8^iafc<DF L I EPEM 0 

< <t t 8 0 •t/W%^-Ay-e^Sff ifr<»%mW, 9 TOicCO FL1EPEM. 

11. FLIEPEMWSa^fetioT, FL I EPM^M< H 11 

i tO. 1 mS/c mOfgjg^^^i-F-L I E P EM^4 D S-grS CI t £ 
IC-C\ K^SKt^y-^— 0«a^*3-tt:^*< <ttO. 3mS/cm(7) 
C P V &^1-#fe 0 

12. FLIEPEMO|!S*feT?fccT, : 

F L I E PM^'M< £ t lM<D#7°a 0^^200 

t:©*5ffl©a*oft»«*T-esstt*-a:r^/j:< tto. ims/c m©ei$ 
^tFL i EPEMSritjtsrtm/rr-^ &mmtnzn.mmm& 

v'^f^/l/AT; K (DM F ) , v 5 ^ h^rv^^^V (DME) , xf uy*- 

ssKj^ — h (ec) , zfu fui/x— jjf^— h (pc) ; ^^vt^/i^df-iM K 

(DMSO) , #/7-^n?^ h>- (GBL) , N, N' -^f^Dt' 
(DMPU) , Ki" (NMP) , v^^vWT-tr 

h7" 5 K (DMA) , N, N' -^f^f/U7?K' (DMB) , h !J 

h (TEP) , N, N ' -iS—n -7'^7t hT (DBA) *J 
J:U«-tne><oiR'S-**»bJ*51¥A»e>aW**tSi6», t«DME, EC, gbl, 

S^^/lOfr— h (DMC) jSiVr^'U 'u = h Vsls (ACN) /5>ibfi£-5i¥ 
i^I^^^Sili P C©i^tlTfc5d\ iliDME, GBL, DMSO, 
v?^hdr^^> (DEE) &£XfDMCfabl$.Z>m7b>{bmiR£tlZmf&tEC 
<D&<&-y>>X*$>Z>J>\ i&teDME, DMSO, GBL, DMF*5«fct*DMAi&»£>fiJc 
5»36»e>^$ix5SiSEiNMPWjl'g'4S»-efe<536\ gStfiDE E^fclJDME t 

GB L<Dm-&yox~&>Z>fi\ m-t'-y^^ti— — h (DEC) , dmc*>J;t>* 

P Cfrb&Z&frbmVl&tlZ&mb EC t DME0l^t*fc5^ m*DM 
A, DMSO, NMP, (MG) , GBL, TEP, EC, 

DME, PC, BIBM^A' (MF) , f h7tFD77V (THF) , 



Wf* 2001-503910 



> (SULF) % DMCs ACN, ffiMf?-^ (MA) N DEC, 1, 
Jfy^ (DIOX) , DEE, t? untit^A' (EA) feit/v^^vV;*^ 
77^f h (DMSU) 

Slf^t^^^nS^^i DMF©^ftt'fcoi4\ ifettDMSO, NMP, M 
G, GBL, TEP, EC, DME , PC, MF, THF, SULF, DMC, 
ACN, MA, DEC, DIOX, DEE, E A*3 iOTMS Ufrhf&Zmfrb 
m$l£tlZ>m%tDMA<nm&mX«hZ>1)\ ^I4NMP, MG, GBL, TEP 
, EC, DME, PC, MF, THF, SULF, DMC, ACN, MA, DE 
C, DIOX, DEE, EA&XXfDMSUfahl&ZmfrbmiRZnzm&kD 
MSO©I^T*fe5K sScliMG, GBL, TEP, EC, DME, PC, M 
F, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, E 

iiGBL, TEP, EC,, DME, PC, MF, THF, SULF, DMC, A 
CN, MA, DEC, DIOX, DEE, EAioil^DMS Uj)*h$.Z>$tfi*t~>M 
Vl£ftZ>&mkMG<Dm£V0X°3bZ>f)\ SfcfiTEP, EC, DME, PC, MF 
, THF, ACN, MA, DEC, D I O X*3 XXIE AfrbJ&Z&frbmVi £ tl 
5^Ii:GBL»i^tlt*fc5^\ tttEC, PC, SULF, ACN, DMS. 

ufrtbj&z>mfabmiR£frz>m%k t ep^^s^ m-tEct dme 

<Dm>'&!®)XjbZ>f)\ toACNt L< {iDMSU^V^Ttb^^DMECDjS^T- 
£>5;6\ J&ttDMA, DMSO, NMP, MG, GBL, TEP, DME, PC 
, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE 
, EA&XVDMSlJfrbj&ZmfribmiRZtlZmmk ECtDMF©i^ftf 
hZ>ti\ ^liDMSO, NMP, MG. GBL, TEP, DME, PC, MF, 
THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EAfc 
«£ U'D M S U frb 5 mfrtb 

M$l£tlZ>&l&kECbT>MA<Dm&V0X-&>Z>j>\ icIJNMP, MG, GBL, T 
EP, DME, PC, MF, THF, SULF, DMC, ACN, MA, DEC 
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, DIOX, DEE, EA, DMS U^<b/*58¥/^b W^ttS^i E C <t D 
MSOCQfg-g*4£>T*£>5a\ ^HMG, GBL, TEP, DME, PC, MF, T 
HF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EAfcJ: 

liGBLi TEP, DME, PC, MF, THF, SULF,' DMC, ACN, 
MA, DEC, DIOX, DEE, E AjoJ:t>*DMS U^^fi5c-5S|/i^ig^.$^ 
5^Ii:ECirMG©S-8-fet*S)5*\ iliTEP, DME, PC. MF, TH ' 
F, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EA&XTf 

DME, PC, MF, THF, SULF, DMC, ACN,' MA, DEC, DI ' 
OX,' DEE, E A&£V i DMS\Jfabf&&mfrt>W$l£tl%MI>&kECkTE '"■ 
POl^ffeS^, II1MF, THF, SULF, DMC, ACN, MA, D "• 
EC, DIOX, DEE, EA&£XfDMSUfabf$ZffifrtbmiR£fa ; bfe$£k ' 
ECiDME©Mt*fc^^ iliDECt L< f±D I OX(D\,^-ttbfr k E C 
tMFOS^ftffcS^ l^ttDECt) L< (4D I OXW^f^tECiTH ; : 
FWl^»T*fc5*\ ^liECiDMCi:D10XWi^ftffc5i\ j&fiEC " ; 
tDECiDIOXC0ig^ttt'fc5^\ SliDMA, DMSO, NMP, MG, • • 
GBL, TEP, EC, DME, MF, THF, SULF, DMC, ACN, M ■ ■ 
A, DEC, DIOX, DEE, E A& ckt/DM S U;6>b/&5S¥£>bjIiR£*i<5 ' ' ' 
m&k PCkDMF(Dm&V>)X*fo?>t)\ ' 

tliDMSO, NMP, MG, GBL, TEP, EC, DME, MF, THF, 1 . 
SULF, DMC, ACN, MA, DEC, DIOX, DEE, EAiJil^DM 
S\Jfrbf&Z>mfrbmiR£foZ>)&>&k PCtDMAOS^t&S^ sfcfiNM :i, 
P, MG. GBL, TEP, EC, DME, MF, THF, SULF, DMC, " 
ACN, MA, DEC, DIOX, DEE, E A*5«fc t^DM S Ufrbl&Zf&frb I 
iWRSftSlglltt PCi DMSO©i^Tfc5d\ ^I4MG, GBL, TEP 
, EC, DME, MF, THF, SULF, DMC, ACN, MA, DEC, D 
I OX, DEE, EA*5j:U«DMSU^P)fiJtSl¥)&»f>aR$tt*^«t PCiN' ' 



4#g 2001-503910 



MPW^Iltfe^^ sfefiGBL, TEP, EC, DME, MF, THF. S 
ULF, DMC, ACN, MA, DEC, DIOX, DEE, EAtiitPDMS 

ufrtbj&zmfrbmnztiz&mk pciMG©i^tfcs*\ instep, 

EC, DME, MF, THF, DMC, ACN, MA, DEC, DIOX, DE 
E, EAte£XfDMSUfribJ&Z>mfabmiK£tlZ>m&k PCtGB LtDm-fr®) 
T'fe5/6\ J&ttEC, DME, MF, THF, SULF, DMC, ACN, MA 
, DEC, DIOX, DEE, E A*5 <fct>*DMS U^bfiJc-Sf^bitiR^tbS^ 
mb PCbTEP<DW£rVot:hZ>fi\ ^liTH E , DECfciO'D I OXfabrfU 

zmfrbmntsfozmmt pc tDME©i^tfe5^ ^udmso, nm 

P, MG, GBL, TEP, 1: EC, DME, PC, MF, THF, SULF, A 
CN, MA, DEC, DIOX, DEE, E A*3 £T>*DM S U#> <b/&5l¥;$> bil 
^$tL5^i:DMCiDMA<D^tlTfc5^\ j&fiNMP, MG, GBL, 
TEP, EC, DME, PC, MF, THF, SULF, ACN, MA, DEC 
, DIOX, DEE, EA&^U* 

tttMG, GBL, TEP, EC, DME, PC, MF, THF, SULF, A 
CN..MA, DEC, DIOX, DEE,, E Aid <fc TOM S U fab fab M 

^^tl5iliDMCiNMP©i^ffc5^i\ JjSmGBL, TEP, EC, 
DME, PC, MF, THF, SULF, ACN, MA, DEC, DIOX, D 
EE, EA&£mMSUfabJ&&&fabmiR£fri&m%bVMCbMG<Dm& 
%0T*fr>%fa, SStfiTEP, EC, DME, PC, MF, THF, ACN, MA, 
DEC, D I OXte£X$EAfrbj&%mfrbmiK£tl : £>m%br>MCbGB LCD 
'M-a-^)-r*fc6A\ ^liEC, PC, SULF te£TfACNfabJ$Z>mfabmVl£ 
Jl5SItDMCtTEP©il^t'fe5!4\ SttDMEtL<ttD I OX(DV^ 
~ffofab DMC b EC©il'&fetfc5K tliDMC b DME tACNcO^ft 
T*fo5>l)\ j&ttDMA, DMSO, NM P , MG, GBL, TEP, EC, PC 
, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE 
, EA&£tfUMSUfrbJ&%mfabmyitSftZ>m%b DME b DMF©1^ 



001-503910 



-C*>5*\ JjfcttDMSO, "NMP, MG, GBL, TEP, EC, PC, MF, '•' 
THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, E Ato 

, ^cliNMP, MG, GBL. TEP, EC, PC, MF, THF," SULF, 1 
DMC, ACN, MA, DEC, DIOX, DEE, E A*J iVDMS U*»bfife - 1 
5»i»bl!f{*n5»ffit DME i DMS 0©S^«t?fc5iJN gfcteMG, GB'' 
L, TEP, EC, PC, MF, THF, SULF, DMC, ACN, MA,' D' 
EC, D I OX, DEE, E • : . . ■ v' 

A*5.fctfDMS Ufrbf&ZmfrbmtilZtlZmMb DME £ NMPCS^fttfc .*> 
^IJGBL, TEP, EC, PC,' MF.' THF, SULF, 'DMC,' A ; ' 
CN, MA, DEC, DIOX, DEE, E A:fcJ;T>*DM S U 5 f¥/6>?>ii : 
^^ixSi&ISEtDMEtMGOjS^-CfeS^ SfcfiTE'P, EC, PC, MF ' 
, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, ! EA' 
»J;tfDMSU*>&J*5#^bljR*h5Mi:DMEi:GBLOj|^fttfc5 
i\ SliEC, PC, SULF, ACNJSit/DMSU^fedtS^^giR^Jt '' ! ' 
SSItDME tTEP©j|^i»CCfc5a\ ^liMF, THF, ; SULF, DM 5 *' 
C, ACN, MA, DEC, DIOX, D E E , ! 'E A& £. XfDM S U^e>JSfe5i¥ "' 
^^I^^il^iirDMEiECWil^tfe'SK tttTHF,' DECifei - : ' 
U*D I OXi^^5i^f)M$tl5Mi DME t P Crofi^t'fc^^ sfe ' ! ; 
liSULFt ) L<{iACNcD^-r^ i <bDMEi:MF(D^^)T-fc6d\ j&ttS : 
U L F fc L < llACN©V>f DME t TH'FOil^ft-efcSiV *f4D E 

CtL<l4D I OX©l»>f*li»iDMEi SULF©jB^*-(?fc5iiN ^ttDM ,;l 
EtDMCtACNCl^ft-C&S^ ^liMA, DEC, D I OX, 'DEE'," ' ' 
EA4o«tO ; DMSU^e>^'5i¥^63l^^tt-5^<i: DME«b ACNOj^ft-C ''■ 

13. ^ltl<ti^IP5DMF, DME, EC, PC, DMSO, G 
BL, DMPU, NMP, DMA, DMB, T E P , D B A*3 X TZ-ttbb <Dffi>& ' 
WtfrhJ&Znfrbmyi&flZfr, j&fiDME, EC, GBL, DMCfcJri/AC 1 
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*m 2 0 0 1 - 5 0 



, DMSO, D E E^itCDMC^ 

bl&Z>mfrhmiRtSftZ>m!£k EC©il^ftt*fc5'*\ IIIDME, DMSO, 
GBL, DMF&£VtDMAfabf&%mfrbmiR£ftZMmkNMP<D® i '£ry>)X' 
SliD E E t L < liDME i: G B L©?|^ftT"fe5/i\ S&fiDEC, D 
M C *5 J: l>' P C ^ 5 ffl^ib iltR $ ft 5 <b E C t D M E (DU&mxh 3 ft 

^©tsiam i 2 gifeic<D^7fe 0 , 

14. «{)L<lig»DMSO, DMF, PC, EC, NMP, G 
BLjoit/^nbtD^S^, ^VX^ttlbtDMC, DMEfciTOEC^^ 

$.<Dffi.mm 1 3 TO«c^^-fe 0 

15. i^I^E C i DMC (DiS^i^^tf^ttttil?) ^ GBL, PC, 
DEC, DMSO*3j;U ; DME^b^SI¥d i b31iR$n5 / >^< ^ t 1 ffiOii^JD 

16. Df^^ty/^TU-t-feotviEtS, ^iS^iu'iEl 

i s. ^Lfttitfcot, m^ttw^-rofe^ iiiiti-^^^gm^HT 

1 9. !£M^fS*cDfsi2Sg 1 8^fB«4«i:ii-C'^§it^<Di5[ami 7gcte 

2 0. mUcDMit^SfeT-fooT, 
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;&n*##*£ £ *-c y ^ * a r -f / - c $ * 6 , 
w m<Dmmm 2 0 ms.m<D^m 0 

l/V (TFE) „ ^t7/l'tD7 , DK , l/y, 7yftf--'K 7 y<fctT=- y X ^ 1 ' 
, h y 7/i'tnxf ^ a p h y 7;i'toif vy 1 yjv^v (T/w^ : ' 

|g 8 OTicO F L I EPEM 0 

23. f^=JxKy-r— asTFEta : 

-(0-CF2CFR),0-CF 2 CFR' SOaLi 

<Dft&yy%W&T/l'*/l'mfrbmVl£tls a = 0 % 1 4fc(±2T'fc-5] 

cOT'£>5fjf*<7)igiaSj| 8 ^fBicW F L I E P EM 0 

24. R^CF,tR' ^ F -ea = 0Sfc{il-efo5ff*^iQ[a^2 
icCO FLIEPEM, 

2 5. a = 1 X-fe5ff*<D«&IS^2 4 ^fS^(D F L I EPEM„ 

26. 600-150 0^7A/^*<oteBBo^*a[*SrW-r53l!*»*5B8 



(15) 



2001-503910 



I8«©FLIEPEM„ 

27. 900-1200 S7j±/%m<Di&m<D)!$mmm*ftirz>m#.<D%m 

%1 6IRfS^(DF L I EPEM„ 

2 8.. ■^-fr04*>Vk'<— 7;\s*vJrU7 j y^y t 

t> 5 O^/W^A/T'^cS^^y-^-T'fcSff^COfGH^l lSfcttl 2TOic(0 

2 9. il^t>'tl^7;^nti'7^y*y7-^7 h 7 :7/M-^:Il^• 
U>- (TFE) , ^t7/l'tn7'ntVy, 7yfl5hT:=. /K 7 yfcV— ]) X ^ 

2 8 3SfS«c<7)^rfe 0 . , . 
30. £T F E isC.: 

-(0-CF 2 CFR).0-CF 2 CFR' SOaLi 

.. 

RliCFjffoO, R' \1.FX*hK) ^VX a = 0-£tc.n IT'fcS] 

ts^w^ism 2 8 Jife«c^fe 0 

3 1. IFL I EPMW< H2SI©^7d K ^^-^ftfe £ it 3 1# ■ ,. . 
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1#St 2 0 0 1 -5 



i&mommtttsLm] 

j*<< y ^-mffimmcm-tZo ^mn^tc^mmM y ^~mmn 

Guglielmite, J. Appl. Electrochem., 19, 167(1 989) (cite, 5££:7 yMW^ 

y (Na f i on) (jfflK) 1 1 0 0^7ylli7^t/v-iflg^n ' 
f/^;l/A7=; K (NMF) , h° U^jj — tK^ — h (PC) & ,£ U< h y ^ ' 

M^7x- h (TEP) <bT*^D'$-fr/ciy/^M^$tLTl^ 

{43 : l mm) ^iiSitltfcofc, ^ - im^ZtiXi^ 7;u% & ±mz 
rfLM-tZ><Dltt»imxhZ> 0 

Aldbertftll, Polymer Journal, 23, 399(1991)1- (4^^ 7 -.y||fS^£tiTi^-5 

r-r-f^rv ^-^§1$$^!), ^t^^^vteTkSt; y^£ 

5 o/5 o tat-i) 5 r i $ ^ t ^ 5, yf^w^/-?- 

M<o-^-7^^-v (jgjti) i l o 0frb±C£ J £tim£PC, NMF:fcJ:t>*^ 
y-/i-T-«$iirTi^ 0 ^^^^^o^ic^i oftfflmmLtc&xh^ti 
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EXPvDtifmBkmL-k.m&e>MfefcW& l . 8 x l rr 3 s/c m wJo< Hg 
^PCn«$*5Hx 1 0 4 S/cm©fii^bti5, Su#<D^fi 

■Cfc5wi:}5**P5>*L"CV>5AS, A 1 d b e r ..t. 7 ^ (fS^) .1.1.0 0. 

micmLxMTP^tcfcmmti o-s/cmmmx*. as/tutM** .. 

Zawodzinskifiil, J. Electrochem. Soc, 140, 1041(1993)-eii, ^-^^^-^ ( 
ffim 1 1 p oiRSrMO^Ktwgltt^itSflirtCl 0 S'CJcjPfRlUTl/^S. ^<£>J0 

M.B. Armand, "lonically Conductive Polymers" , Solid State Batteries, 
Sequeira*5j;rJHopperlim, (1985)^14, V *f- Or J ^—BM<Dj-7 4 

is mm 1 1 o os:pc(u 8#fmmmrrz>b 2. 1 x 1 o^s/cmo^ 

kmtf^-$-fcM^fr&&fc$M :: £7 r ^ (f r e e volume mode 

1 ) iz&^x&mkmzm< 

t A 1 d b e r t m<nm& t -^Mt^^T 

Miurafdl, Memoirs of Faculty of Tech. Tokyo Metropolitan Univ., No.40, 
4349HM, 1990»CJ4 % y m®^T-T :*V y — /U4>-C«HB £-»ir 

fc«tC^«**5fc>f #^7** — (ion cluster) m&W*m% 

GebelfiH, Polymer, 34#, 333jmge, 1993KW\ /<-7;vtnyf >>A7>f 
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1 9 9 7^5^4-90 y ^ ji]<7)^r ybV Jr—tv -Tit) Xftfrtxtc 

Battery/Energy Technology Joint General Session of Meeting Abstracts, El 
ectrochemical Society 5 —v~ 4 l/Jf(DA b stracts 64, Perron 
(til, Specific Conductivity of Lithium bis(trifloromethanesulfonyl)imide(L 
iTFSI)in Mixtures of Aprotic Solvents (c (4, V Ai&frAr>X^^5>fei&{z. 
^fcrnrnZ^z-i.? b-rzmiaii?* h^x^y ! (DME) it!) 3-VJ±i&<D^ 

O k u n o {^(DXmm^ 5 , 5 2 5, 4 4 3t(cyf^^yf y-f 

&-&frit$:m\<^x±c£ittcv j-vi*m&i&&m^£ftxi$i9 , ^tcom^^T 
s^^vi^— k v?^/v#-«- k mm ' 

mz? ymm&£tix\<^z> y ^-^^^^-v^m^y ^—nmmM a 1 uor r 

nated lithium ion exchange polymere 
lectrolyte membrane) (FLI E P EM) $rSf^i"5 1><D 
Xfr>Z>„ yfc?£W<DFL I EPEMIil^^Sv'V^KtyeiH*: (s i ng 1 ' 
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e ion. conductor) X'h K) % -ttUil .toT, m^Ufc^flfii, #Jx. 

fim$tLTv^^,y^-'>A^^>'^^D•7-mft?K^ (fliepem) £®f* 

— JH£ (fluorinated lithium ion exchange, 
polymer membrane) (FL1EPM) [ d <D# V fi^ 
s -y^^Y^.(D (pendant) T/V=i %r*s V J^X/Ufr^— hg£ 

F^«llX$n-CV^?)/>^< Hll©*/n h^^^-g-^, :©FL I EPE 
Mte, 0. 3mS/cm4fc|j:W±»fei^7^-^H6 (conduct 
ivity parameter value) (CPV) (^P^Iffl#<D^.Tfvl. 

1E(-, EL I.E PEM05$tJt^fetffi^L % r^Ssd, FLIEPM^'M 
< it)ll©^/P b^miite- 4 Ofrb 2 0 0°CO|5iac75ta^(7>|£^ii^TT- 
^^*X'>^< 1> 0,, 1 mS/cm©fe|#/TtF L I E P EM^rtC^ 

v n s y ^ ? A-r ^- v ~?—m t z. <dk » -v -mft £ tix v * 5 < 

^->-5Sm^y^-«^«8I (F L I EPEM) tKL, i(DFLIEPEM|± 
^Sltl 
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< itm^mitiy/^/U^/i'M.T 5 K (DM F ) , v 5 ^ bdrv^^v (DME) , 

uy*- h (EC) , T'nf (PC) , v^^vW*. 

A-tJ^IM K (DMSO) , ify7-/fD7^ hy (GBL) , N, N' -v? ' 
>^7"DtVygi (DMPU) , l-^f;l/-2-t'n!J (NMP) , 
i>*^/UT± hT 5 K (DMA) , N, N' K (DM,B) 

„ Mjai^/l'*;^^^— h (TEP) , N, N' -^-n-^7th7 5 K 
(DBA) &£Tf^tlb<DU&Wfrbl&%mfr(bWtfL£th2 l d\ |I±DME ( E 
C, GBL, ^fW-^-h (DMC) fcit/T^ U a- h ]) )\> (A'CN ; ' ; 

) frhfc%m*bm^H%m%b-pc<Di&&mx°hz>?)K ^dme, gbl 

, DMSO;^x^->i^y (DEE) &±0*DMC/^b/&5f¥/6^ii^£tl v 
Z>m&tEC<Dm i '&yoX*foZl)\ toDME, DMSO; GBL, DMFfcii; ; 
DMAfrb!$Z>mfrbm$l£tlZ>m%k NMP(Dm^Xh'^^\ gScfiDEE* 
fcliDME i G B L Sli^xf/P*- jjf^— h (DEC) , 

ii\ SUDMA, DMSO, NMP, 3 W f : (me t h y 1 gl U " 

y c o 1 a t e) (MG) , GBL, TEP, EC, DME, PC, Wk*^^ ' 
(MF) , rh7t Kn77^ (THF) , X^*?^ (SULF) , DMC, 
ACN, , »f/i' (MA) , DEC, 1/ 3 - v^^r y 7 > (DIOX) , D 
EE, T ? V /um^^ (EA) 5S&1J~J*=f->V^)VyT4 h (DMSU) frb 
!&Z>$tfabmiR&nZ>m%b DMF(Di^tfc5*\ tttDMSO, NMP, 
MG, GBL, TEP, EC, DME, PC, MF, THF, SULF, DMC ;: 
, ACN, MA, DEC, D I ' 

OX, DEE, EA&XVDMSUfrbl&ZmfrbmtilZtlZi&mkDMAVm ' 
S-yoX-hZfiK J&liNMP, MG, GBL, TEP, EC, DME, PC, MF 
, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EA 

teMG, GBL, TEP, EC, DME, PC, MF, THF, SULF, DM 
C, ACN, MA, DEC, DIOX, DEE, E Aid it/DM S Ufaibl&2>m 
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frbMViZtlZm&tNMPCDW&mX'tbZfr, ittGBL, TEP, EC, D 
ME, PC, MF, THF, SULF, DMC, ACN, MA, DEC, DIO 
X, DEE, E Ate£VtDMSUfrbj&%Wtfrbm]fc£K%m&kMG<Dm>G-y>) 
T'fc-5/5\ S&fiTEP, EC, DME, PC, MF, THF, ACN, MA, D. 
EC, D I 6xte£ZfEAfrbJ&Z>mfrbm#L£tlZ>m&kGB L<Dm^-ch 
<5;6\ SfcfiEC, PC, SULF, ACNjoi^DMS U/0^ibfiJc5S¥/0^iliR$ 
tl5Sii:TEP©f|^tfc5^ tftECi:DME(D^ftT*fe5^ 
ACN.fc L< (iDMS LKDb^frlfi^b DME©|g-p-feT*fc5^\ j&fiDMA, D 
MSO, NMP, MG,.GBL, TEP, DME, PC, MF, THF, SUL 
F, DMC, ACN, MA, DEC, DIOX, DEE, E A jo <tt>'DM S U*» 
hj$.Z>mfrbmiR£nZ>m%k ECiDMF<?)I^T^5d\ tliDMSO, 
NMP, MG, GBL, TEP, DME, PC, MF, THF, SULF, DM 
C, ACN,. MA, .DEC, DIOX, DEE, E A*3 J^DM S U#> 
fabm$l£ftZ>m%k EC tDMA(D^feT*fc5^\ ^liNMP, MG, GB 
L, TEP, DME, PC, MF, THF, SULF, DMC, ACN, MA, 
DEC, DIOX, DEE, EA, D 

ms \jfrt>i&z>mfrbm%i&iriz>m%b ec t dmsowmt^sk 

MG, GBL, TEP, DME, PC, MF, THF, SULF, DMC, AC 
N, MA, DEC, DIOX, DEE, E A& £U*DMS U frhJ&Z&frbm&i 
£tlZ>m%bEC tNMP<Dm£-yoX*fo&l)\ J&ttGBL, TEP, DME, P 
C, MF, THF. SULF, DMC, ACN, MA, DEC, DIOX, DE 
E, EAteXXJinMSUfrbl&ZmfrbmiR&tl&m&tECkMGCDU&VoX* 
toTEP, DME, PC.iMF, THF, SULF, DMC, ACN 
, MA, DEC, DIOX, DEE, E Ajo it/DM S U;6>ibfft5S¥7!>><b3IiR£ 
tlSMiECtGBL T'fc 5 /5\ J&iiDME, PC, MF, THF, 
SULF, DMC, ACN, MA, DEC, DIOX, DEE, E A*5 <fc t>*DM 
S U^b^SH^fpIK^n^ffli E C t T EP©ig^T'fc5^\ JjfcfiMF 
, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EA 
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, SttDECtU<l±DIOX©WftoiECiMFWj|^ , efc5i», 
DECtKliD I OX<D^i*;ft,j5>fcEC£THF<^^T-&5jK ifcttEC 
tDMCtD I OXOM-a-#)T'fcaA\ ^liE CdrDE C t D I OXc^-gi^f 
fc<5i&\ tliDMA, DMSO, NMP, MG, GBL, TEP, EC, DME ' 
, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX,' DEE 
, EA&J:XJ i DMSUA>bl$%&fabmVl£tlZm&h P C t DMF <Dm&<toV 
fc<5jK tttDMSO, NMP, MG, GBL, TEP, EC, DME, MF, ' 
THF, SULF, DMC, ACN/MA, DEC, DIOX, DEE, EAti 

^tl^mt PCiDMAOS^&^&SiK'JSfcttNMP, MG, GBL, T 
EP, EC, DME, 'MF, THF, SULF, 'DMC, ACN, MA, DEC 
, DIOX, DEE, EAS3«tt/DMSUd>e>fife5i¥A»e>jl4R*ix5^iit PC 
iDMSO(Ol^ttt$)5^ sfcfiMG, GBL, TEP, EC, DME, MF 
, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE; EA ; 
*3 .fctfDMS Ufrbl&ZmfrbMtil&llZfell&t PCt NMP 5 a» 

, i&(iGBL, TEP, EC, DME,' MF, ! T H F , SULF, DMC, AC 
N, MA, DEC, DIOX, DEE, E A*i iVDMS Ua»k/&5S£d>£>31#i 
£*L-5$£jg£<t: PCtMG©I^fe-efc5^ l^liTEP, EC, DME, MF, 
THF, DMC, ACN, MA, DEC, DIOX, DEE, E AfcitfDMS 

ufrbj&zm^mfoishzmmkp c kG&L<DU&mT-3bz>i>< m*Ec: 

DME, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, 
DEE. EA*3J:i;DMSU^^^f)IK$tl5^!iiPCi:TEP^ig 

SdN ^liTHF, DEC*sJ:t>*D I O Xrt><b/£53¥;o>ibji!iR£*i5^ ' ! 
mtPCtDME(Dm^X'h^A\ i£f3DMSO, NMP,' MG, GBL, T 
EP, EC, DME, PC, MF, THF, SULF, ACN, MA, DEC, : 
DIOX, DEE, EA&£VDMSUfrbmzmfrbmiR£tlZ>mmkDMC 
t DMA<Dm&V>)VhZJ)\- I&fiNMP, MG, GBL, TEP, EC, DME 
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, PC. MF, THF, SULF, ACN, MA, DEC, DIOX, DEE, 
E A&£tfDMSUfrh&Z>&frbm$l£tlZ>fe}&k DMC t DMSO©M 
X*hZ>fi\ tliMG, GBL, TEP, EC, DME, PC, MF, THF, S 
ULF, ACN, MA, DEC, 

DIOX, DEE, EA*JJ:05DMSU*>bfife5l¥*»e>jMlR**v5»jiiDMC 
t NMP ©Mt'fcS^ B L, TEP, EC, DME, PC, MF, 

THF, SULF, ACN, MA, DEC, DIOX, DEE, EAfcit/DM 
SU*»bJ5ft5#A»6>aK*^S»jKttDMCtMG(Oa-g;<»-e*>5*\ sfefiTE 
P, EC, DME, PC, MF, THF, ACN, MA, DEC, D I OXjoi 
a s EA*>bJ^5»36»ba^*ixS?S«Ci:DMCi:GBL©ffl'g'1j5-t?*>5*\ gfefi 
EC, PC, SULF*5j:VACN3&»e>J*5.l¥A»e>aR*tu5»«CiDMCtT 
E PCO^^r*fcS^\ j^fiDMEfe L< {2D I OX©^ftL^<hDMCi:EC 
0>M£-fcn?*>3a\ tliDMCtDMEtACNiDil^ffci^ J&iiDMA 
, DMSO, NMP, MG, GBL, TEP, EC, PC, MF, THF, SU 
LF, DMC, ACN, MA, DEC,, DIOX, DEE, EAfcir/DMSU 
frhf&Z>$tfrtbm#!.&tlZ>m&t DME t DMFCD?i^T-fc-5*\ tftDMS. 
O, NMP, MG, GBL, TEP, ,EC, PC, MF, THF, SULF, D 
MC, ACN, MA, DEC, DIOX, DEE, EAWDMSUiO^^ 
&ti>hm&£tlZ&mkDMEbDMA<Dm'£-to-?3bZti\ SttNMP, MG, 
GBL, TEP, EC, PC, MF, THF, SULF, DMC, ACN, MA 
, DEC, DIOX, DEE,, EA*3«tt^DMSU*>e>fig-5i¥*»?ja!^$tb5ig 
it DME i DMS Ofl)fi^ftT?*>5*V SttMG,. GBL, TEP, EC, P 
C, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, DE 

e, e a&xvdms ij*>bi&zmfrbmfc£tizmmk dme t nmp com& 

y3X'&>Z>fi\ J&teGBL, TEP, EC, PC, MF, THF, SULF, DM 
C, ACN, MA, DEC, DIOX, 

DEE, EA&XtfDMSUfrbf&Zm^mifl&iriZBmknMEkMGnM 
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"3^T-£>'575\ tiiTEP, EC, PC, MF, T H F , SULF, DMC, A : 
CN, MA, DEC, DIOX, DEE, E A*5 J;t>*DMS Ufrtbf&ZWtfrbm 
^^5SIiDMEtGBL©il^ffo5^ iliEC, PC, SULF, 

X*hZ>l)\ tliMF, THF, SULF, DMC, ACN, MA, DEC, DI 
OX, DEE', EAiS^DMSU^b^m^bmiK^tl^m^tDMEtE' ' 1 
C<DM&y!)X-hZ>i>\ iScfiTHE, DE'C*5«tt5D I OXfab$.Z>Wtfrlbm$l& 
tLSS8SEtDMEtPC»jS^-C*)5*\ ^ttSULFtL<fiACN©^f ; 
;ft,^<tDME£MF<^^T*fc5/S\ S(±SULFtU<liACN©V^i» ;J 
tDME^THF©iS^-CS)5^ *|iDE C t U< l±D I OX'^^f ' "' 

DMEiSULFOS^ft-CifeS^ SliDME i DMC i ACNOl^*tfc 
5*>, jEttMAi DEC, DIOX, DEE, E' A*3'«fc U*DM S U4»&&Si$6> ' : "' 
f>ii^$ft£^<tDME<t ACNO^#JT?fc5 0 ' 

7^77l^lfc»f 3 S^Lfc^<'HlM7'p'hy«tFL I E 1 ■ 
PMSr-40A»E>2 0 0lC©tHOiW»l^ilt-effi»*t"C^ft< 1 1 0 ; 
. lraS/cm©W^fFL fEPEM^C^tS: <t^^*5 0 

*fg^f«f-y f^^tyAyfD-tftftU -iiK, 'OEM,' AM, 

*s «fc uvhteiEM t a Mo mz&m l t ^en e> £ '-ir a- m&tt l t ^ r ! fi 

'>t£ < i t 0 . 1 m S / c m©fi|**/ft F L I E 

' ■ • ' • ' ' . ' > ' > 

electrical load) SfcfMdofttf 53MS:£-a fc5 c " ' 
»91fi, HK*r©-h, £a»ttSt>«ffcU rtUr, «ffi»tt (e l e c t* ' 
rode-active) Hg|:7 y §ifgi&£ ftT^S yf^A^f 

^-v^m^y-v-, S3J:t^*»M03!tifc-Cffiv^5»{:aLfcd^*< it liw#7" 
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& * i" 5 i§! « { Z. 7 y m * 1ft $ ft T ^ 5 # y -r - ffi A o T 1/ *3 ^ fc L < I i # »tt 
X*=i—7-4l/tf-<—7. h (coating paste) 3r£C£-£, Z.<D=i — 

mnc x 7 (iioo ew) ©ei$^^7^-?- 

©tBSBa^Sr^o,, ..... 

2k^»iKj!^*4 , T*»«**fcyV^A{l: (1 i thiated) 

— ow**ai^-rs^riiBtt*-^*.S'{>©-e*>5^ tt*MU& »(-@^o^y 
^^/<^xy-^iijv^^3t^{tTT'«iE^ft^rtaofcii#m^^"-rs 

zii, 7°p hyi^S LT^^V4Cffi^< Hi 0"S/cm©g 
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13* 2 0 0 1 -5 0 



-^-{g (cpv) {*mimm<n£kT\z7£m-rz>ttt%) ^^-r^< tt> it© 
£*lti^-5 y ^^J^4^-y^m^ ] J (fliepm) ^A,x^^mt 

mmWRg (FLIEPEM) ^S^t5tj»ffc5o 

*mw<DB&x\ *wmwxm^?>mm uzmmi a, Mi^mat, y. sone ! : 

{&. J. Electrochem. Soc. 143. 1254(1996^- J; -5 ^IS^ "Pro - : : 
ton Conductivity of Nafion® 117 As Measured by a Four-Electrode 

AC Impendance Method" wf&Wfcf2$£;ftT^6^:b^3 4 £M$t (four- 
point probe) S#T^ffl^T$iJ^L7tB#(D-i'^-W5jf -hfB 

v ^fc?&#f ^ p -y^ y * * rt ^tsi n^tmm^A^um^n $ *s ; 

^%«T, Mtli3 0^°/o»T, *k#iU-fi2 O^^fitTW-fd-^tt 
n-ti/7-i'yilu|j:Th77;^pxf uy (TFE) , Aaff7;i-to7D 
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vtt 7 ^ d* - ir u 7 j (±x ±ia5K y — icmmnmm. & # £ # s 

ttx SfSlwtt, f h57AtP.xf uyi^-7A'*o ^x-^/uyf 

-(0-CF ! CFR),0-CF 2 CFR' SOiLi 

R*3<fcT/R' (4, ©SlLT, F, CI, itliMWl)5^10(D^i7 
ySHSmT^dp/WSji^ilKStt, a = 0, 1 *fc{4 2T*fc5T*S$tt5-<^y 
>- bm&&#i- ; Z>'<~7 tfx/^/^- ^5>f^e>Hrc=3^y-e— ^T'fcS 

-tHfctt, ^J^{i*ffl#ffB3, 2 8 2, : 8 7 5^b-C^H^B i F|g4, 358 
, 5 4 5-^*5 it* 4, 9 4 0, 5 2 5 -*§• *L£>{33l/lfi-<5 CI t (C«fc o T^^fB 

*WiNl^»w±•c5lfflu^tXiK^^lllB^s^^•cv^^ ) «t5^-^ f 

>- (TFE) *^7 5/i|^lf=;H-f^ 
CF 2 =CF(-0-CF 2 CF(CF3)) a -0-CF2CF2S02F 

T a j =0 4tltlT?fe5] , BP - ^— (3-^dr-^-4-< 
yfy^/^x/v?/^?^ K) (3, 6 

-yw-4-^f;u-.7-^^Ty^i'*^7/vt7'i' K) o&^t — Hf 
tcy f [>A^tyM^it$^ri^iLt, «B^coM^zKy-7-^^ 
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-frf-VXlfcjtfy &M(Dft¥tX^ 4*>fcmmtL ( i o n i c a 1 1 y 
conducting units) CD^S^rV^^-S ^fli ( e q u i v a 
lent weight) X^ ^ t mftfrftX <^>5„ ^7^/^* ( g / e q 

fi'Gary E. Wnekftil, "New Hydrocarbon Proton Exchange Membranes Based On Su 
Ifonated Styrene-Ethylene/Butylene-Styrene Triblock Copolymers" , Electr 
ochemical Society Proceeding 95-23% 247-250W\^j£'<btiX\'^Z)iifa%:Jjfe 

te^twtPtR-c, ^4fi4/5S©V^r £fi{£>£WiiS^r t tcffia-f-S. " 
gili:ii2o©lS^t5 o loft, ijifc; #y -r— mtLMA^tc K> <dW* ] 

^ispis M^i^ft^I^oi^f) i o o%, fflictti oo%^i 

tt^^-ry^^A^^-v^s^^s^tt-cLS^o ; 
%:rtAix<btimZo *ao*^*p^^*=-/»'7/^9'r k (-so 2 f) buh*^ 
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4#9?2 0 0 1 -5 



r. £ iHBLft. l o<D^fc{i, 

1. *AP7K^?7^;vA^f — * — icAh/t-ttv&Jfcy h7°w— h (hot 
p 1 a t,e) <D±{ZW.%, 

2. . DMSO : 7k ( 1 : 4) CAoT^S 1 . 0M©L i OH^M 
) «^(C§UT= 6 0 7^ <b 8 0°C{C^2 8^MU, 

L-C3S55®7k-Ci! C: <b T*£#&^f££l&* U 

4. ^Ofg&Jft^^Tk^AoTV^ fc*— # — {^A*VtT = 6 0*^8 0°C 
lZ.2Vtf!8l&.±M%M^ ... 

5 . -tflJRSrJt^;*-— :/V^A3vtN2^— ^U&j^<b~ i o 0°C^n^-T 

dmso *sjp*^n*3 ct r>* y f- v Mtmmxm v > * * a*, * 
m<D i^f>ioo %©®itfcot> <t < % ioo %<z>an*5^i*s»a-cfoSo 

z> rnxmrnm^-a- & m v > x <o s m *mf&i- z> m tin & s snttfttt & m 

*"C<cftixfJ*;e>«;v\ fl i e pm(c iot^irolH^^TtS twn$ 
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M^ftt»i-cfc5. ±mn.?&&i)aj£-f%m&w^ ^BEtcjott &&&&& 

x-m ^zicm ^tc# v-r-tmrn mm<om-&V}&&&) oii^wi^>^ < 
(cpv) &7F-tztzftmk-rz 0 ^©ii-ciii^ii' 

^rKlR^-tirfciF L I EPEM{dg|-rSCPV<^ffi{±xC 
CPV(mS/cm)=4.902 lO^W 3 ' D)/( jj i'MW)p [2.0092-(0.0012- EW)] 

[it, w=ioo[(Ww-Wd)/Wd] 

& BTtt-e* s - 1 *mm l fc 0 r d j ( g / c c ) t-& <o ■ •" 

r 77 j fi^^^-c-^-TM (-ir^^X) ^LT Tmwj fi, *g 

&<D&tt (g T*£>5 0 Tewj tt, ; APzK'^W»*g^yi:JRo^M* ( 

WfOKTCTFEi/^7;^n ( 3 6 - v^^rf-- 4 - ^/U- 7 
-i^fy^;rt=^7/^7^ K) a»£>f£b*Ufcl3M:*#jKJl 1 0 0 g/e 

$7)ifo5git#^-r5o ttiKbffibT, *»M©SEifi-C«t, CPViso. 3* 
fcf±-ett£A±"C*5r^«:#*t«lll[*s*»W«»B«-e*)S> 1 O'S/cm 

0. l'mS/cm*ffiiSea»s(SSr^-rfc5a©lRf±CPVdS0. 3mS/cm 

tT-^mtttt e>*ts-c*>5 5 r <b ^ssi^-rsr-fc^ 
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LTV^FL I EPEMfci^/n h ^g£^-£#3£PjfclK F L I E 

p EM^stt^o mm& i smo^^iifcM-rs c p v<D$j;&fc ^tm^^s 

HI l *W»»©»Tfc*»W©A{*:W*»«-CW!*i-53i»9*--^ i C P 
— h l i */nM<— hT-ft/v-iit c p vicng-rss*; 

o 

°c, 9 ox;<nffi.m<Dmf&uigx i,o#j&»& 1 0 oomr B n« 

mmcomm^mmm^^:, ^^xmm^ti^mmm^hwo m^xwmmm.. 

F L I E P EM©fi**l4^5gJStfc5^l!SiR% (Mr) f-fe#U i§ 
teit/FL I E PM^^tot^S^-CbiliM^ 

Xmt±, 'PK< HfcSSS^TtO. lraS/cmlrit5giSWi5 
fcWCfcS. fc5«<£>2gg£<D#-g-fClfi, fi + OFLIEPMiS*35K©llTiii) 
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^1-5^ TFEi/^7/^o (3, 6-S*3j-dMJ—4-7«' 
9vU- 7 -^^^/U^-zi^A^^ K) d^f^btLfc a # y fr£>± C 
l'OOg/eqCL i *V ^—fc&^X&n<QmmB.fy'&t>1t&& 
■Tf+^CPVM^O. 3^Si5W^t. S^WUIt *W#B*<©W 

CPV^cms/cm, = 0.893 [l a*) 

(g f ea5 W%Z ii H £i } ■ 
CFi = w%r** n m ~, 



(33) Vitt 2001-503910 

W% mK = 0.06906 r£(x ; . ( s ™*f 5 OA//)] 08934 . 



j 



*l = 



fcO, t.*JJ;t)?DNif±, Jtn'-en, ITOit^Kt-t^- (donor 
n u m b e r ) j t*'*> 9 s .u i«\ lfcfH»kffi£*<|&fc^«>fc i f@©^^t 

.' .' i i ' '< ; ' • 

Gutmann(V. Gutmann:Jo «t T^E.' Wychera, Inorg. Nucl. Chem. Letters, 



2, |257(1966))^, K"^— i LT.JBBI L'fc. rtL 

,!;.-: 1 i I ■ ! - - !- .< ■ , ■ ■ ■ - 
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5: K (DM F) , b*is^?> (DME) , ^=?-Uls*>— tf*— h (EC) 

, T'D^l/y^-^-h (PC) , S^^vW^xfc^MNf K (DMSO) , % 
yv-^fP^ (GBL) , N, N' -S?/f^Dtfl/yfil* (DM P 
U) , l-^f/l/-2-fP!) K> (NMP) , -^f^7th7SK (DMA 
) x N, N' AS? tf-AsT^Y (DMB) , h!Jif;^^7x-F (T 

EP) , N, N' -^-n-^f/l/7thr5 K (DBA) fciWil?)^ 
4fe^b^c5»A»ba^Stt5*\ *ttDME, EC, GBL, vM:fvW#-« 

— h (DMC) *3«tT>*T^.y h yyU (ACN) E>J$<5#*>&ilft 
jfti PC<OjS-g-fe-C*>5*\ ,Bfef4DME % GBL, DMSO, v ? ^hdrv'^>' 
(D E E) &&XlVyiCfrhfc%MfrhWRZMW8kb ECCDm-B-VoX-hZfr 
, g!ci±DME, DMSO, GBL, DMF*5 £XfDMAfrbl$.Z>ffifrbm$l&th 
5^1iNMP©H^ffc5i\ ^liDEE^tttDMEtGBLro^T* 
*>5£\ > (DEC) , DMC*Jit;PCiS»e)<S5lfiJ> 

blR^iiSMi: E C i DMEOS^ftt*)5)4>, sicfiDMA, DMSO, N 
MP, ^fy^y3l/-h.(MG) , GBL, TEP, EC, DME, PC, £g 
gfc^^Vl' (MF) , fh7.tKO:77/' (THF) , ^/k* 7 ^ (SULF) , 
DMC, ACN, Hi^f/V.(MA) „ DEC V 1, 3-^V7> (D I O 
X) , DEE, T? JJ /l^^A- .(E A). *3 £T/v^ fvV^A^T h (DM S 
U) d>fefiji5»A»f>»^$H5JS*IEiDMF©j&g'«j-C*)«*\ tliDMSO, 
NMP, MG, GBL, TEP, EC,. DME, PC, MF, THF, SULF 
, DMC, ACN, MA, DEC, DIOX, DEE, E A:Jo «£t>*DM S Ufrb 

f&zmfrbm$i£tizmmtDMA(Dm'frv>)x*foz>fi\ s£(anmp, mg, gb 

L, TEP, EC, DME, PC, MF, THF, SULF, DMC, ACN, 
MA, DEC, DIOX, DEE, E A *3«fcU*DM S Ufrbf&Z&frtbmtilZ tl 
Zt&Mt DM SO (DBS-VOX* foZ>f)\ ^cliMG, GBL, TEP, EC, DME 
, PC, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, 
DEE, E A&£V l DMSUfrtbl&Z>mfrtbm#!.£tlZ>1&mi: NMP©Mf 
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*>S*\ iKfiGBL, TEP, EC, DME, PC, MF, THF, SULF, 
DMC, ACN, MA, DE 

C, DIOX, DEE, EA&XXfiDMSUfrbf&ZmfrtDmfcZtlZl&t&bM 
G<Di&&ya-?&Zt)\ j&iiTEP, EC, DME, PC, MF, THF, ACN 
, MA, DEC, DIOX^J;t;EA^f,fi!c53|i^M$^IiGBL© 
M>&WoX*h?>fi\ J&I4EC, PC, SULF,' ACNfci^DMSU^b^SH' 

frbmitiztizMmtTEP&m&mx'hzfiK ^iiEctDME©i^tfe 

SliACNt L< iiDMSU^^T^tDMEW^^fcSzK i&fi 
DMA, DMSO, NMP, MG, GBL, TEP, DME, PC, MF, TH 
F, SULF, DMC, ACN, MA, DEC,' DIOX, DEE, EA^iV 

DMSO, NMP, MG, GBL, TEP.'DME, PC, MF, THF, SU 
LF, DMC, ACN, MA, DEC, DIOX, DEE, E A& X TJ-DM S U 
frh&%mfrbmfcZfr%m%bECbUMA<Dm&y>)X*ibZ>J)\ gfcfiNMP, 
MG, GBL, TEP, DME, PC, MF, THF, SULF, DMC, AC' 
N, MA, DEC, DIOX, DEE, E A,' DM S \Jfrbf&Z>Mfrbm$l£ ti ' ] 
•5^iEC<bDMSO(D^-a-fe-efe'575\ SfcttMG, 1 GBL, TEP, DME 
, PC, MF, THF, SULF; DMC, 1 ACN, MA, DEC, DIOX, 
DEE, EAfcJ:0!DMSU^^5jl¥^?>l^$^5^iiECiNMP©l ' 
^T'fcSK teGBL, TEP, DME, PC, MF, THF, SULF, 
DMC, ACN, MA, DEC, DIOX, DEE, EAfciOTMSU^f)^'' 1 

zmfrbmw.&ttz>mmbEc bMG(DM&v>)x*hzj)\ iijtep, dme, ' 

PC, MF, THF, SULF, DMC, ACN,' MA, 1 DEC, DIOX, D 
EE, EA^i^DMSU^b^S : ' 

m>bmn£tiz>m&bEcbGBL<Dm&%)Xfrz>t)\ iudme, pc, m 

F, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, E 
A*5J:^DMS \JfrbJ&Z>mfrhm$l&tlZ>m%b E C b TE PcD^^JT'fcS 
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*\ sfcteMF, THF, SULF. DMC, ACN, MA, DEC, DIOX, 
DEE, E A:J3J:tfDMSU;^bJi!c5llfr& i fc»&$ft5i&8lfc ECiDME©! 
^Hfc-CfcSj&S ; *iDECt L< ttD I OXtOV^-ftbd^ECirMFO^^^J-C 
*>5;&V tliDECt)b<ttD I OX(D^f|l^tEC^THF©I^-Cfc5 
t)\ SliECi.DMCtD I OX©ffl^ft1?fc5*s ^(JECiDECirD I O 
X 5 *\ sfeliDMA,, DMSO, NMP, MG, GBL, TEP, 

EC, DME, MF, THF, SU.LF, DMC, ACN, MA, DEC, DI 
OX,. DEE, EA:fc < fctfDMSU^bJ&SI¥/^bM^£tb5^i£i; PCtDM, 
FtD^-g^TrfcSTK tttDMSO, NMP, MG, GBL, TEP, EC, D 
ME, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, D 
EE, EA:fc«fcT*DMSUa»bfifc5i¥a»ba^$;fc,5^iEi: PC^DMA©!^. 
*"T?*>5j&\ ^cteNMP, MG, GBL, TEP, EC, DME, MF, THF 
, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EAfcitJ«D 

MG, GBL, TEP, EC, DME, MF, THF, SULF, DMC, AC 
N, MA, DEC, DIOX, DEE, E A*5 JltfDMS \Jfrbf&Z>mfrt>]g18l 
JIlSWiPCtNMP^MT'fcS^ j&fiGBL, TEP, EC, DM 
E, MF, THF, SULF,. DMC, ACN, MA, DEC, DIOX, DE 
E, EAfciVDMSU^b^ 

1 * i • ; 

5i*^m$n5Mi:PCi:MG©^X'fc^d\ ^IITEP, EC, D 
ME, MF, THF, DMC, ACN, MA, DEC, DIOX, DEE, EA 
fcilFDMS Ufrbf&Z&frbmiRZtlZt&ISlik PCtGB LOjl^liltfcS^ 
, i&fiEC,: DME, MF, THF, SULF, DMC, ACN, MA, DEC 
, D I OX, , DEE, EAfci^DMSU^fsfiStS^^M^tlS^HirPC 
tTEProjl^tfcS^ tllTHF, DEC*5J:t/D I OXfrbi&Zmfrb 
I^$tl^Ii:.PCiDME(Dil^-C'ife5!5v tliDMSO, NMP, MG 
, GBL, TEP, EC, DME,. PC, MF,. THF, SULF, ACN, M 
A, DEC, DIOX, DEE, E A*3 iVDM S Ufrbf&Z>&frbM9l&inZ> 
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Mt^b DMC b DMAOl^|it'fc6A\ tliNMP, MG, GBL, TEP, 
EC, DME, PC, MF, THF, SULF, ACN, MA, DEC, DIO 
X, DEE, EAJo«tt;DMSU^^5i|^P,IJR$^5^j|tDMCi:DM 
SO<E>2g-a^j-efc5ri\ i£fiMG, GBL, TEPl EC, DME, PC, MF 
, THF, SULF, ACN, MA, DEC, D I OX, DEE, E Ato^X/D 

GBL, TEP, EC, DME, PC, MF, THF, SULF, ACN, MA 
, DEC, DIOX, DEE, E A*5 iTOMS U/^^5;l¥^o3giR£*L5ig 
It DMC iMG©!i^T*fc5d\ j&f4TEP, EC,' DME, PC, MF, 
THF, ACN, MA, D E C, D I O X& £t>*E A^*b/&51¥/^<b3SiR£;ft3 ' 
iliDMC^GB L<nm-g-i&}X*hZ>l)\ tttEC, PC, SULFioit/AC 

E t> L< fiD I OX(D\,^-ftlfr ' 

tDMCiECOil^t*&5^ tliDMCi'DMEi ACN<DM^Xh?> 
*\ gUliDMA, DMSO, NMP, MG, 1 GBL,' TEP, EC, PC, MF 
, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EA 
fciO!DMSU^^II/5^M$ll5Mi:DMEiDMF©S^t*fc5 
rt\ licfiDMSO, NMP, MG, GBL, TEP, EC, PC, MF, THF 
, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EA&JlU'D 
MS Ufrbl&Z>mfrbmiK£tlZ>1gmb DME b E>MA<DM^mT*&Z>j)K gicfi 
NMP, MG, GBL, TEP, EC, PC, MF, THF, SULF, DMC' 
, ACN, MA, DEC, DIOX, DEE, E Afeit/DMS U^b^SII^ 
hm#L&ftZ>m%b DME b DMSO(Dm&mX*3bZ>fi\ ^liMG, GBL, T •'" 
EP, EC, PC, MF, THF, SULF, DMC, ACN, MA, DEC, 
DIOX, DEE, EA&XVDMSUfrbJ&ZmfrbmiRZtl&mmbDME 
i:NMP©i^T'fc5^ toGBL, TEP, EC, PC.'MF, THF, ' 
SULF, DMC, ACN, MA, DEC, DIOX, DEE, EAJoi^DM 
SUfr(bf&Z>mi)>hmtR£tl2>m%bDME tMG©j|^T&5^ tliTE 
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P, EC, PC, MF, THF, SULF, DMC, ACN, MA, DEC, D 
I OX, DEE, EA&£XfiDMSUfrb!&Z>mi)>bmn£tlZ>fem£DMEb 
GBLWMT'fc'SK ^ISEC, PC, SULF, ACNfcil/DMSU^ 
h$LZ>mfrhmiK&frZ>m%b DME t T EP©IS^ffc5!l\ j&fiTH F, 
SULF, DMC, ACN, MA, DEC, DIOX, DEE, E A£> <fc tKDM 
SUfrtDf&&m-frhW$i&ftZ>m&b DME iEC<DMT'fc§^ j&fiTH 
F, DEC, D I OXfrbf&Z&fab 

IW$^MtDMEiPC©Mt^3z)\ tliSULFtKliACN 
cov^Ttu^^DME irMF(7?^l-g-fe-r*fc575\ SULFtK liACN©^ 
-ftl^i: DME t THF<DM-&-<$)T~fr>Z)l)\ ^BDECt L< IJD I OX<OV^T 
tl^iDMEi SULFCO^-g-^lT*fe?)75\ sfctiDME <fc DMC t AC NCDfS-g- 
^T*fc5#\ . >&teMA, DEC, DIOX, DEE,. EAfci^DMSU^b^ 
5i|/5^IK$H5MliDMEiACN©^fet*fc5M^Sn5„ 
«0^»«-C-ffiV^(C0ig^^t L< «^^^(Cfi, DMF, DME 
, EC, PC, DMSO, GBL, DMP.U, NMP, DMA, DMB, TEP 
, DB AteXTf^tlb^m&yo. £fcteDME, EC, GBL, DMC*3«tt>*A 
CNfrb&Z>mfrbmiR£1X&m%b PCOI^, SfcttDME, GBL, D 
MSO, DEE&£XfDMCfrb!&Zm^mfc&tl%m%kEC(Dim&VO, * 
fcliDME, DMSO, GBL, OMF^cfcU^DMA/^b/^-Sl^bii^tbS 
SltNMPWl^ JfciiDEEfcKUDMEtGB L©S#«, £/c!4 
DEC, DMC*3<tt>*PC^b^c5S¥^b)lK$ix5^<b ECiDME©j|^ 

J: ^il&^JiU-teDMS O, ,DMF, PC, EC, NMP, GBLfciW 
t^cD^i&K ^L-C^fbirDMC, DME&kXfDECfrbJ&ZmfribmiR. 

*mW<nmifcX'm\s^^mh&M?£i>cote, ECirDMC©!!^ ^ it^e 

ttb^GBL, PC, DEC, DMSO^oit/DME^^^cSlf/i^il^^nS 
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j±/<vt v —x-mmzm^^zm&s ztinfcm&%^-t&mtfhzm>vx?£< ' 

-So Tara8conttrOH5 VSJE^jfiffltr jRo T^^T* L i 1 + xMn ■ 
2 0 4/^L i — f^>*ffi^EiW"S*«<C«*Stfflt*afiK4fcj , Solid 
St. Ionics, 69, 293 (199 4) ' fdicM^ftT^-S J: 5 fl§ 
* ©ii^fi^ roSdf let LT/Ttlc tttli, 'SI»WW*Wf6fc*£5W*ifl 
m^»^^(cfe#-r^ 0 £©J:5te* «J§ijo^S;-c«WfSrliie$tLfc*f^Sll«E 

o 

\k?*J$M (extrusion melt casting) L^td^W^S 
S'J&£ LT, (solution casting) XW-h 

fry?-? j*tj or; -r—m&mfe-t -5 r. 1 1) -^mxhbo r <D^m<D 1 -o(omm 
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mm.^^r^mmm(Dm^wm^mm^4, 453, ggitcpsi^ 

— 9 ]) — U — v'a ^(rotary evaporation) SrfflV^T 

0 ^<D%£$kb LT±Cfc^-^ h&- K^^-^V- K (doctor blad 
e) Xmn. MTL&^r^tf^ (DuPont) ^?>A¥TOf7ny,(Te f 
Ion) (fffiEO PFA^if'{C#*^iir5„ mt., Z(DX 9iatttt^*tl 

^^<75±fe^/^^fe^S'JW^-C(i, _hf2F L I EPM^fM® 

x± etc -y 4 2» lxm& £ * So zmm&m&n ? &is 
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MnaCV LiCoO;, L i N i Oafe «fc l/^M^Mit^^t. tlZ> 0 5tJi5c L 

^m^0m^iiM<D^mm^^miM<Dm^m\±u^^mM^xis< z.tx 

> zi—v-j >?^<—X h (c o a t i n g p a s t e) ££C£ii-5 0 ^.co=> 

-s 0 mz. brma-ii 8 0-2 0 o t C(D$5iaoM(Dtoj;T>v*fcfiff^^75^ 

lit 9 :frft K3-7^ >^ y /<— J*D— /V (reverse- 

roll) =i— r-r ^ p 5/ h^T-* ( s 1 o t — d i e ) =J — 7^ 

yfyj v'm&^zmm^ymwfeztix^^tfv ^j-oz-tf 

0iJxll3M Company (;^T^^, MN) /^A^^Wj: F 

C4 o^ticA-oxi^^mm^tci-imm, aM^mm, nM^m^m^ 



(49) 



***2 0 0 1 -5 



Hf-mttfflfc-vfts *wnm<D±\zfzmistcnMk fliep evkd^jp^ i 
s o°c (^<Dumz.i-% tmmm*m&u%% kmm\zs<* y ^r v -&±u%z>) 

«iT&^£Jsv^fcW£^Lfc 0 (w%) <r>m&*-$m&<r> 

IS^^o. 0 0 1 ^7A» ; tf^PM4 00 (Mettler Instrum 
ent Corpora t i o n N H i g h t s town NJ) #£rffiV^"CT. 

rspj s* (Ww) (D^mtts mmz.m*m%frbw.*)itii.tzmz.'<-^-? 
^^m^^x^fi^^m^^txmm^w^-r^^^mm^^^x^tm^ 
^tcm\^n^tco 3LX<DW.mMT£-&-m.my7v^~ (flush) Yy4 

tfy ^X^rfiofc. ?&$j£t&l&Ji* (weight uptake of so. 
1 v e n t) £Tieo£n< : . . 

W%= 10 0- (Ww-Wd) / (Wd) 

(3, 6 -v^^+r-- 4 —tf-fr— 7 -^J-^x>-^^* 
-A-yVU^-f K) /i^^bttfc: 9 8 0 g/^*<D3 7j<y Sr/f^S 12 7m 
m<D77^/VAt^MiftL&^J&^U l©7^;VA^KOH^l 6%<hDMSO 
&2 0%<tH 2 O#6 4%AoT^5Mc8 0 °CX' 2 - 4 B#^m» bfc^> tK 

^{cAtL-cM-c^4 8^Mai-5^<t^iiLT, tn^mm 

fc„ lO^ttTKi; v-^H 2 0 i:M e OHWl^lCAo 6 . 2M 

©L i OHM (7kd^6 8fti%AoT^5) GSSJ4) lCA*Vt 8 5 
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Z&tzm, — Hfej^tt-CfftSPU tLtJtSt- T'^^AtfCl 1 0°CT'^6 4B# 

1. 1 c m x 2 c mC^^/P fUV*-^- h (itWiOcmf 
aS*#l. 2 5 cm(D-< h ym<^#fit(<£>#<J 1/3 KgifcU :©^h 
yjBL^HSrUfc. d 2 2t©HlT4 8 «FBB*«lbfc«s **H*Bfc 
*Lfc 0 tyW? (tapping) "C«ffi©*jftSrK5*Ufc«, *BJ^#<7) 
±|Cte^L/::4^aitf^^ffl^Ta'J^L;fc$iJ^^«; i 3. 4 x 1 0' 5 S/' ' 

fcofc. i©f|^3. 7B#p H ^fo7h 0 glllil.' TxlO'S/cmtijo 

mm i 

5 o m&^tfetc istcsk$u*i£&$ziMM i i (si c'-cfcofco imomm* 4 s ^ 

fTo/t 0 {gag^f43. 5 x 1 O^S/c m-Cfoo7t 0 
^MHXfi*l±57%-Cfco fc a 

m& 1 2 6 8 g /a*-ett©ff*S: ; 17 8 mmic LfcW#.{iJfctfc^8fe0iI 1 <E># ' ' 
Ng&tfe t) ig Lfc 0 JRW&i* & 4 8 B#Pb1*To fc.' 6|#|J 5. 6xlO*S/cm 

Lfc„ JK©a»*3. 8 iSMfTofc. £8**1*2 . 2xl0" 5 
S/cmffcdfc, 
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Ltcu^ittt^mmm 3 com** xxfmmzm k> sg vtz a m^mm* 4 8 mmi 

ofco &m>m-i7 . 5x1 0' 5 S/cmt*$)ofc 0 

fc^, (bench) ±X*fe* icifitST'^iP Ufc 0 

^£PLfc 0 te^tem6te£iJ7 lz^MVj?JhZ>„ . 



0$) 


urn 

• (°C) 


(S/ c m) 




45.3 


23 


7.3X10" 6 


39 


48. 8 


60 


6.2X10- 6 


73 


69.7 


90 


3.0X10- 4 

mi- 


132 








5<J6 




OS) 


urn Bmm 

CO (S/cm) 




44:8 


23 3.6x 10" 


6 




48.2 


60 3. 4x lQ- 


6 




70.4 


90 9.2x10" 


6 



^HbtOmfe^jT-fi, "T^tf^frhA^Mtefo 1 1 00g/e qc7)^-7^^- 
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> (mm) 117C3" x3"K^ (3, 6-v? 

Hr*-y—A —ff-fr— 7 -*?T>'X/i'fr=- K) *>e>f^feixfc3jiK 

TKiDMSO [HPLC^W-K, Bur 
dick & Jackson (Muskegon, MI) ] ©1:1 {fcf£2S-& 
tilCAoTV^l. 0t/^©L'i OH [98%, EM Sc ! ience (G 
ibbs town, NJ) ] (iiSO*) ICT = 60 °CT* 2 B£|Wg&fe £ -tir* £ <t £ 
ilLT, ^rtt^y f!)A7^ft;-7- {d^^-tir/c^, w<^fli^T= 8 Ot:^ 
g^-AftX 2 B^WSfe}* U ^ LTtfig^lg^--^^ [Electric Ho 
tpack Company,' Inc. (7-<7T^7V7, P A) • (D^ry 1 ^ 6 

3 3] {cAtvT 1 0 0°CT"9 6B#f B m^^-tirfc 0 

tfy^* (^id|;mM5^:EI±^1fc*££;ftT^£) f-#U 

<D£ir^-na^mm^mm-r^ s#)x*±imz*% 1 . ocmxi. 5c 

AT ; K (9 9. 8%, Alfa Aesar,Ward.Hill, MA) IZ. 
MUX' 2 B#|fflg8f Lfc 0 r. WjRSr±IEN - > 7 S _K8»»&Bl «3 ffi LT 

4 ^StrKSfc&^fciafc&fTofco ^©J:^iaiEUfc*ife ; -C*ll0»il5l*SraiS 
L-fc 0 i§g£SMx^f±l 3 7. 5%T'fcofc 0 fs2»^li4. 6 0x1 0- 3 S/cm 

PMC 730 Series, Dataplate Digital Hot 
Plate) &ffl^T6 O'CtCflOf&LT 1 20«SfLfcf, r.<D«#Ao 
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TV^5*«EW*:±e*y Vzfu- hfrh^Vft-^xm 2 tirfflfrtfX finite. Z 

. 9%Xh<>tz 0 BM^UA.. 6 6xlO"S/cmffcofc„ 

S15:^f^^7 5 K 9 9. 8% Al f a Ae 

s a r, Wa r d Hill, MA) Z> £Xt\-teit®tM1&m 

7(7)^l^oTSIMtfc 0 ^Iit*lil,2 5. 5%Xfcmm*3. 4 7.. 
x 1 O^S/cmffcofco 
#fiftff'l 4 

^££v^ b^^^V (98%, A, ldrich Chemical Co 
. , Inc. v Milwaukee,WI) ttS^ttttft^tf'l 7 (O^Sli 
f£oT)]gMHL7c 0 »ll^fli2 5. 9%T:-gWtt2. 24x1 CS/ 
c m"Cfeofd„ 

m%*-7ut°U^D—ti*-Y (9 9) h^r^^cDl : 1 &m®:& 

#fttef£oTBt&*aJffiLfc. **H!ftlR*{±5 6. .5%tfi|*l42. 5 7 x 1 0 

t°U>-^7 — h t^H'* — h (9 8%, Al d r i 

ch Chemical Co., I n c. > Mi 1 wa u k e e, WI) ©1 

: i fomm&mz L-t Lr^v^^ifs^^A^-rMmT* 7 0 mtuw-rz 

1. 3 4xl0''S/cmT'fcof; 0 
WW 7 
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Sl^^^f/^/^^ K (ACS^U-K, 99. 9+%, Alfa 
Ae s a r , Wa r d Hill, MA) C Ltl^±ESI(atLril£ 

rsji&#iaLfc 0 mmmi&mn 3 5. 6%x*temmwi. 52x1 o's/c 

IIWW-/fn7n> (99) {CL^LTflf^ifB^^AtLr^fi 

$IJ8 8. 3%X'fcWtt4. 7 5xl0'S/cmt*feot 0 ' ; 

N* -v^fvl^P tVygi (9 8%, Al'dr ich Che 
mical Co. , Inc.\ Milwauke W I ) LTflg&ri 

&LSLfc„ jg«M*42 3 0. 4%T*f5Wfi5: 7 7 x 1 oVcm-Cifc 

jt^MM7cD^ffi^^oX7£ON-^^/^/U^T^ K^&^JOLfc^ ' 
rtbtd^icD^a fuy*- — h (ACS^l/- h\ 9 9. 8+%, Al f 
a Aesar, Ward Hill, MA) ^^Pi~5 d <h £ri§ LT, fetf®: 
a L/c„ Mt? 2 4 H#^m^>^BSlK¥(± 2 7 8. 6 Wf± 3 . 44x1 

O^S/craffcofco 

gl^xf UV*-^- h <J;>?ji^^7— tJ?^— h (9 9%, Al d r i c 
h Chemical Co., Inc., Milwaukee, WI) ©1 : 
l^M^{C^5^f4Jt^ife#iJ7(D^fe{C^o-Clli^MaU/c 0 1 2Bf?« 
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0 1 . 3 9xl0'S/cmtfeot 

mmm 1 1 ©tst-iSLf; i . o c mx i . 5 c mtDm^-^^wm^m- 
sxtu-zmmw 1 1 (-ta^ Lfc^fti^o-c^i m%w®.m* 6 9. i %-c 

fe|fll3. 1.2,xl0 J S/cmffeof; 0 
(9 9%, A 1 fa A e sar.WardHill, MA) b^n t'U^j] 

-tf*-h(ni ■. 1 m-&m%mm3.$Lfr 1 : 1 : lfcrn^tezxiicmnzuw- 
fc^m^o -ci^^n^ufco mmmum-t* 6. 6%tihSwi. 12x1 

O^S/c mt?foofc 0 , 

^J££r 1 *f-]V- 2-fay Ky (9 9. 5%, Aldrich Chem 
ical Co., Inc. , Mi lwaukee, WI) t LT^f £±12 

Ibfco m&PR&^-tl 3 4. u 3%t?^Ul. .25x1 O^S/ c m^fco 

»l-^f^-2-fnD K^i-^5vv;^**-lM KOI : 1 ffcfSfl 

$lil3 2. 2%-C{e^^(41. 5 2 x 1 0" 3 S/c mtrfcoTto 

t5 mSMimftl 1 4 (D^stT'fll^Ma Lfc e 10 0. 0 

*I41. 3 5 x 1 0' 3 S/c mT*fcofc 0 
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fgjg^fil. 18xl0"S/cmt'feofc 0 
iMJ 8 

1 -*f-A'-2- \£n V K>-fc^^*^7 5 KOI : 
4l»»crS«^l4H3««l 1 4 ©«5£-effll&*WSLfc. ^WHX^fi 13 6. 5 %T* 
fcmW2. 07xl0 4 S/cmT^ofc 0 

W<5£A^ttSlElte« 1 4 (D^iC-C'lil^^a Lfc 0 *£MHX W 8 6. 5 %T*fc^ 
s*fi3". 3 9 x 1 O'S/cm-Cife'o/;, 

2 Q 

5»^li»J 1 4 O^T'flgSr^S Lfc 0 SfiSEKlR4Sfi 12 9. 4 %-<N5W 
(i2. 59xlO'S/cmT'fcofc„ ;i ' 

mm 2. i 

mm 7 <D^fe{c^oTj8is:«ta Lfc D m$w.w\it 6 4. 1 %t?et*^f± 4 . 2 

3xl0'S/cmT*&ofc„ 

gjfc&l 2 2 ' " 

mc&ixm&i&mvfr. mmmumns 1. 2%t*wtt3. nxio M 

S/cmt'l)of; 0 

2 a 
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ifctef£o-C§!«r*MBLfc. f&W&WL+ti 1 2 2. 0%Tfii*lil. 53x10 
• 3 S/cmffeofc 0 

g jfc&l 2 4 . 

1:1: lf|^»^»fcL*UTtt*±ia*IK^AJxTMT?3l*IWttlli-5fit 

m^l: 5 7 x 1 0""S/c m-Cibofc. 

SMI 2 5 

glW^v-^f-D^ h^£v^ h^i/cc^^ (9 8%, A 1 d r i c h 
Chemical Co., Inc. % Milwaukee, WI)(£>1:1 

mnm i <D%mz-&<oxm&mm ufc. *&&s*iR5m 5 6. 2 1 . 

3 4xl0'S/cmT^ofe 0 

TJglS: JilB»t)SEmAtb-cSa-C 2 4 ^wac11-*:S^f4tt;ISt§*ElfeW 7 (Octets 
oTiI^^aL./c 0 »j^!»l|XSpt4 7 5. 0%T*{e»1. 65x10 j S/c 

Wffiffl 2 7 

^J&Srv^^vWTir hT 5 K (9 9. 5+%, Alfa Aesar,War 

d Hiii, ma) ^^m^mmmmi <D^m^^xm^wm\^tz 0 

m%M.W.m-$ 16 6. 7 %T"{g^^{i 3. 05x10 "S/c mffc o fc 0 
Wff'l 2 R 

B#^T*N-^^/Ut°P y KV^^i(0^«^l : 1 ft^tr* 5 X o **-CAP 
;Lfc 0 S(d 2 4 P#ra&<7>iS8£!Rl|X*sti 8 9.4 %T'{5^{4 1 . 1 6 x 1 0" 3 S 
/ c m"Cfeo/c 0 
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ffitft&N, N ' - 9 J* s f-fls-f?-A'T% K (9 8%, Lancaster S y 
nthesis Inc. .Windham, NH) lC-f~ 5 £WMilt<ft2IJfe0».l 7 
©Mtfotl^ILt *gg£0fcl&^(±l 2 3. 8%T'fe^f±5. 4 8x 
1 O'S/c m-CfcofCo 

mm 3 0 

i&KESrN, N' -i^-n-yWt h7;K (9 8% Lanca s t e 
r Synthesis Inc. , Windham, NH) C L-€: LtH^l 

MSLfc,, J&g&SUXSfStt 2 4 3. 7%T*{5W : 
(±1. 4 1 x 1 O'S/cmffeofc.' 

^ifcBil a i " - ; ' 

h V xl^/Ut^^? zl — h (99 +%, Alfa Aesar.Ward 

Hi i k ma) {c-t^^ititmMMm7(D^m\^^x , m^mvft 0 m 

m&tom± 15 4. 4 %t-ei$tt 3. 45xlO"S/c m-efeofc 0 

mmm a 2 

lt|SIIM^J7cD«5CT'|fieMLfc 1 . Ocmxl. 5cm©llty^^ 

tT'±te^^s^(-^pt-5^{m^^M7(cfa3ziiLfc^fe(c:^oT^aL 

fc„ 1 S^-IStjRI^Llta^^-^fiWfil."' 0 0x1 O'S/cmffcofc 

o 

gifcEil 3 3 

mm&yv b bi?*7/WJ— h<o 1 : l 

(C^oTJ^^^aLfc. ^®lJX^(i2 8. 8%-Cfi|*li 1 - 3 2 x 1 O^S 
/ c m"C&>o7t 0 

3 4 

JSJ&SrT'n (fuy*-«- hi7t h=hy^ (99. 8% Aldric 
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h Chemical Co., Inc. , Milwaukee, WI)tf)l: 
. 4 %Ti5 W(± 1. 19x10"S/c mT'fco 

TFEi:^-7;i/to ( 3 4^<>"^r — A^/u^'Y K) 

btfsfeftfcajKU ^ — *»k£C£*fcJ¥2w&S9 2 jim-C8 0 5 g/e q©spfcfc 

m<Dl" x 1" ■tf-^/l'&Tkt.**/ — K, EM Scienc 

e (Gibbstown, NJ)]©1: 1 *i?S^(CAot^5iafnL i O 

H [EM Science (Gibbstown, NJ) ] fem^T = 8 5°CX'. 

6R#r^M£-£fcm, ^<Dm*i ■. 1 : ^ / -^iiiciiat'-iii i 

, -^UT^icifP^l : 1 <OtK : * «l:A^TT= 6 (TCd 4 Bf fHWn 

f&LfCo i(0t« i<^81^^i^^*^-— ^ [Electric Hotpac 
k Company, Inc. . (7^ 7T^7 -Y T, PA) (D^e^Vu 6 3 3 ] (d 

A^-c 10 01CX-9 6 NrKKt;***^. 

r <6im &*tizm&z.ti&& tzm^^m ^mmmmm ex, tti^n-^ 

#3/** (;:;h,K:te&&£*as:EJE^#i|&$;h/0'>6) {C^U, ^(D^T'itaB^ 
^SItWf)!&?)ttiUtllfcLfc 0 ^(Dfll^i:^ 1 . Ocmxl 

W:, ?&iPLfcl. Ocmxl. 5 cmCDm-^^y^mm^V^rJAj^X^ 

tm it*fet«iw^« cfc 0 m%w.i&m-t. 5 so. 8 fc„. m- 

^LTWcl 0 {SW(£4. 5 7 x 1 O^S/c mX*fcofe„ 
CTff'l .3 
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w-izMi&m 3 5 izmm \^tc^m^^xmm l/c„ mmmma 6 3.6 %x& 

7 1 x 1 O^S/c mT-fcofeo 
IM 3 7 

HM3 S^^T'P^L/c^^^^, ^^oc^i.^^-^- h h-f 
DtVy*-^-hi-^ h^^^^cDl : 1 : 1 W-W^^mM ZSXM 

mmm3 5 iami.tc^m^^xmm^rc 0 mmwi&mzs 5 3. 8%-e&o 

tt£{*#L-0^c 0 ^3»^«6. 81xl0Vcmtfc< 
Wff'l 3 8 

TFEt/N-7^tn (3, 6 - i?**^- 4 - t< ^tV- 7 <r 
=^7/Pt7^ K) *»P>f^e>ixyt7 5 0 g/'e'q03Ji?y-^— ^fe^D^'-tirfeff ; 

l 2 (1 mT'i" x l" ©5pb<t7'-f/i'A*^>nS:*i^^y— iUM 
7'U~ K> EM Science (Gi bbs town, NJ) ] ©1 : 1 
M-n^^AoTl/^i&fOL i OH [EM Science (Gibbstown 

, nj) ] mm^T=s 5°cx'Qmmmm^t^ r^si^i : kdx: 
y -^mmtzmux—mmm u t ^xm^mmfr 1 : 1©* : -^mm 

{cAtLTTT=6 0t:tC4«FMapf»L*:.' r [E 

lectric Hotpack Company, Inc. ( 7 7T -f 
7\ PA) ^^7^6 3 3] {^AtL-Cl 0 0°C-C9 6 mffl&)&&l£tc 0 

^<D^m^ta%^^i^tiu^^m^^mm^^Xs zti*yv-7 
(ztiiaz&mmmtfiEf£xm£tstix\,^z>) tc^u t<D^px±.mm 
zmMmmfrbmym^xmuicvtc m^. ^(Dm&xzz&i. ocmxi 

MLfcl. Ocmxi. 5 cm(Dmy-^^&®%itf7XV<A,ftXm 
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Wte2. 7 0xl0'S/,cmTfeofc, 

mm 3 9 

^fot^lLfCo ^£3£i&^tel 7 6. 5%T*l£Wte3. 4 0x1 0 J S 
/ c m"t?fcofc„ . 

ms^j 3 8 tcteizfi L/t^-fe^^o -c^a Lfd„ mmmumn 145. 5 

^{3 7. 4 7xl0"S/cmt'fco/; 0 

TFEt^-7;V*o (3, 6 — v^^lf- 4 — ^^vW— 7 -r^ -r ^^V-* 
^/P^/U^-7-r K) d^^ibtLfc8 3 4 g/e q <D=J/K!J -t- — 

d^^C^-frfcff^^ i 2 5 /imfl" xl" (^Ip^^^^/U^f-^^^TK^ 5 
8 6 %T*DMS O [G R if V — H\ ,EM Science (Gibbstown 
, NJ) ] ifi 1 4%Ojl^[CAoTV^ 2. O^S^LiOH [9.8%, 
Aldrich Chemical Co. ,,Inc. ^Milwaukee, 
WI] ($3HJ4) ^T = 8 0°C-C4.. 7 5B#p B ^to^-Brfc^, ;©m=8 0 
°C<7>M*{i3 O^AttS' <b £ 3 |n]fT 9 ^ <t Tift?^ U *LT««ai[*^-— 
^^•[Electric Hotpack Company, Inc. (7>f 7 
^7^7, PA) <D^r-~;U6 3 3] (CAtLT 1 0 0°CT'9 6 U^ft^ii-fCo 

^mmm^h^.^mvxm.uKvtco m^. z<Dm&±$£fri. ocmxi 

HklC^ l^mVtc 1 . Ocmxl. 5 c m(Dm^>^JU^mm^fy^XlAy^lXM 
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ictei ufc^rjsfe-e*«tKiR*t*ai^ Lfc 0 1 8 7 . 1 

eW«2. 76xl0'S/cmf<feofc 0 

4 2 

4%T*{5^^i4 7. 30xl0's/cmt**ofc 0 
^ffiffl 4 3 

■f S^tt^J£«»J4 1 (CfSiiELfc;!j&MoTM31L7c 0 i&MMf4 3 8 6. 
1 %-C{S#W 1 . 6 5x1 O'S/cmffcofCo 

mmm 4 4 

TFEH 7. 8*7V%C0^n°— (3, 6 — v^^rif-- 4 — * fAs— 7 

/^-x/^7)^ft^tLfc^-7jfy -r— [Conno 1 y ffil(D*|I|#fF3l 3 , 2 8 
2, 8 7 5#Kfaft£;h/C^3#te{c:!£oT-£fi&] ©2" x 2" f-x^**^ 
8 6%T*DMSO [GR^l/- K\ EM S c i e n c e (G i b b s t o wn 
, NJ) ] iSl 4%©i^#lKAotP5 2. 0^Sg©LiOH [9 8%, 
Aldrich Chemical Co., Inc., Milwaukee; 
WI] (i®PJ») {CT=8 0 < C-C4. 7 5B*Mtttt$*fc'flL ^I1£T=8 0 
°C^@tK(C3 O^AixSr ££3[HtfT9 r U * UTlMHfc*;*— ' 

[Electric Hotpack C o m pany, Inc. ("7 ■< 7 
PA) ©*fyU6 3 3] tdAttTl 0 0 o CT?9 6 

*«#t^3§*»e>®0WU"C^S{-Lfc. 0 c m x 1 

. 5cmOM©»f>l-|MLfc 0 
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JfcK, LfcffW 17 5u rn-C 1 . 0 c m x 1 . 5 c 

j^^llX^fil 4 6. &^£fi3. llxl O^S/ c mTfco 

i"5£W1-ri*KSW4 4lCfa^Ufc^fel^oTMbfci 0 ^®«RS|Rttl 7 3. 
2%t?^5#^fi6. 7 0xlO"S/cmT*^ofc 0 

4 6 

■rS^ttHJ60>l4 4tE^tfcMl^oTJ&ltfc 0 *OT2£»iX^fi5 2 8. 

«jg^)-frtt^^U-CV>fc 0 ft*^ril. 15x1 0" 3 S/cm-Cfcofc 0 
: WMM 4 7 

Hi£#>|4 1 ©^-efWILfcffltl^^^vSr, ^Sr^W- h <t 

118 8. 9%T?e**lil. 81xl0 4 S/cmtfeofc 0 
^Ifegil 4 8 

HM4 4cD^s:r'MU«-y->^^, iSS^fwy*-^- htv 5 

*?->\>U~ h t \>*i/x-9*s<D\ : 1 : 1 i&gHfelC 

{Cfeifi Lfc^ffil^oT^l Lfc 0 ^raiDl^fi 14 1.4 9 . 3 

2x1 O^S/cmffcofc. 
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mmm 4 9 

TFEi:^-7yutD (3, 6 -v^df-lf— 4 -tf-Jls- 7 - 3r ? T is X 
=->V7)\,jr?4 K) frbYEbtltc8 9 0 g/eq <D=*tf }) •*r — frb£.t 
W7 7umX'l" xl" (DW-bfcy J sl>J*y-l<'Zfjl'$:fctfS 6%fDMSO [ 
GRfU— h\ EM Science (Gibbstown, N J ) ] # 1 4 % 
©I^i(uAotV^5 2. O^SSOLiOH [9 81 Al'dr ich C 
hemical Co. , Inc. v Milwaukee, WI] (MMA) l^L 
T=8 0tt'4. 7 5B#F^$5£i±7t^L ;©KT=8 0t©IW(I3 05) 
WAtLSr ^£3[h]?t? Cir-Cgfe^b, ^ttift^yy [E 1 e c t r 
ic Hotpack Company, Inc. {7 J 77^7 PA) 
(0*^6 3 3] (CAftT 1 0 0°C-C9 6 0#P^^$^c o 

?:^it t a ttstat Lfc„ m^. ^<Dm&±% . ocmxi 

Ik^, <&Ml>ftl. Ocmxi. 5 c mCOSf-y-^^^^f^^^t/A/f^-CJ- 

f i/y*-^- f t -^^/^-^->© r : iwmm&m 'mm*) \zm 

*jfe-C»jKRiR*«:8!l« Lfc„ mfflgtmm& 7 2.0 fc„ teWfi l . 

5 1x1 O^S/c m-Cfcofco 

; aafcflii 5 Q ' ; 

SMot^iLfco ^esux^fii 1 5. o%x&mmi4. 44x1 o-'s 

gjfcfcl 5 1 
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^HIWfrlB 4 . 4 5 3, 9 9 HHllf£V\ * 9 J — *b 1 -7°o^y— yV^TK 
WjS-^&fflV^T, TFEt^-7;Vto (3, 6 - v^^- 4 — > ^vV- 7 
-t^Ty^^^y/^?^ K) frbftbtilt 1 0 7 0 g/^*<£>=>#y -r 

xy^i/->a ^/-A^, _kfE$H4# y # 5 . 2M 

(DMVktf}) -v — 7»SAoT^£#1ft*fc4 OOgCl. 9 M<E>7K$Hfc y <7 A7k^ 

&8. 7m i ^pkl^^ t-c^^^fnuxy ^^AT-r^-y-^-^^c^-arfco r 

Wtifqtf, pHjJSl. 7frt>7 : . 2iz.±.g--fZ>Z.t*WL&l'tc 0 '7vK°i'^$~- 

#*—b (pc, 5 g ) ii-7^y-;w cioog) %toz-fcVk, z.<Dmfe*fo 

Ml (gate height) ^0.,7 5 mm<75 H7^-7*l/- K^ffl 

-r/P-i>.0±{^b3itP^ tft/W ^ — (separa tor) .^^VA^p 

^©L i -7-l't/-7-^pc/^;-/H: l 8%Aot^5M^ (4 0 
g) i6. 9g0^t"^/H iMn:O4i0. 6 9 g©S P^-^^y^ 

WlstCo rco-^— ^ 1 -7?y— /U£5m 1 mX.tz/<k, ?— 1 mm<0 

£ T\ 2 1 m g / c m 2 (DMJJIS*^#7i 0 

L i - t7^j|-y^yntW*-^- F/l-7^/-/Hci 5. 6 %A 
oTI^35>i&:?i£ (4 0 g) t 6. 9 3 OMe sophase Carbon M 
icro Bead [MCMB 25-28 Osaka G a s N A 1 u m i 
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na Traiding Co. % Park Ridge, NJ] t 0. 6 9 g 

6mg/cm 2 ©7^^A^|fc 0 . " 

¥E>K9l*#tfLfc (flattened expanded)' 

^JR^yS-'a. (DelkeV, B r a n d o r d , C T) 'j&»fefft& Lfc„ _h|2T ' 
yi'^^AHit^iifSii^ADCOTE 5 0C1 2 (M o r ; t o n 
International, v'J* ^\ I L) tS P7J— ^V^^ y^^^PI 

E?I^2 5 cm 2 ©ift^s/cu/A/s/s/c/A i /C T::^ S 
, A*5it/Cli^(D±{cfBiigL7t-lr/^i/— ^— J Kffi^J:t^|^ffi7-f ^A-cfeS 
] £ UT— <*tcM$-frfc„ «Jf [Western Magnum XRL 
-14, El S e g u n d o) CA] {Ctt^ftffa — 7~ T^ffl^ <bttT^-C 
, ^Ml4 0tldPiU p — >MHJMtG>(B 1 -f^^/c<9 2. 8^VKO/E^( 

|i0fc±IB8WMfe©M:tf*2. 76gH3. 2 5 g'i:S-e±#Lfc„ ^<Dmm%o 

^7* (tabs) ^y^^^tbSi^lc^Lfc. 

~(Dm.M<D3tm& 1 OmA©- ^fl^TM. 2V|:/^Sfm\ rcDB#^T' 
«BE«:««EAS 1 mA*«{cST^T-r-5*-C-^^Lfc 0 i^^itLfctf 
li6 2mAht*fcot 0 ;©ti©M^ 1 0mAW-^tST*2. 8V|C*5 
St'grot, 3 1 mAhi£9 ji^tbjto ^<D^, 2. 8 V £ 4 . 2 V<Z)«J£<D 
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A0>— j£*Sfc-T?HJfeLfc:gL MUtfO. 5mA*flS(C|S$Ti-**-C— 3£«EE-CH 
JiSbfc, 2 6#e«7)-^^^/K7)R#C0^4(4 2 6mAht'fcof: 0 
Wff'l 5 2 - 6 3 

ZtitDtontom-ett. CPV, ^^ 0 7y-^-^ibl+mLfc<5WfeJ:^ 

o f{-#£UMW0. 3mS/cm^li5^l:tt»|$)l ! 0. lmS 

T^jtf^ (Wi Imington DE) ^ (jgMf) 

117, W*>1100g/e q<0'<— 7^**4 *^&&m&*m&l1t<Z>±.iZtE. 
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^>v^'y^^^-^^v^-mmm (fliepem) -c&ot, 

V-^—m (FLIEPM) , &£Tf ■ 

v^T, ,0. 3SfcliW^l©e^7^-^-' fS (CPV) Sr^-T^ <h SrlTft 
I E P EM) 0 

2. f^#^D h ySlH < f ;u*;^7 ? K (DMF) , 

v 5 ^ h^riX^^^ (DME) , ^^W->->?7 — — h (EC) , 7>v t° Ul/$ — 

tK^- h (PC) , •^/fw^H'f^DMSO), iS^-^-zr^-vyf h 

>- (GBL) , N, N' -y^f-yl/^Pk^yft (DMPU) , 
2-fc°ay (NMP) , Z?*=f-JVT±bT% K (DMA) , N, N ' -v^ 

f-}VZf^-)VT% K (DMB) , hyif;^7x7x-h (TEP) „ N, N' - 
^-n-7f/U7thT5 K (DBA) & £Vt^tlb<Dm&ty)frbf&Z>mfrbm 
iR^tL5^\ t«DME, E ; C >; GBL v ^W-^-b (DMC) *3J; 

t>'T^ y p= h y/w (acn) ^/&5i^ib«£n5^i: PCC^T* 

fc5/i>\ ^ttDME, GBL, DMSO, i?x.h*i/^?> (DEE) &£XfV 

Mcfr^j&%mfrhmuznzm%b.Ec<DU&mxhz> 

jK tliDME, DMSO, GBL, DMF*5j;rjfDMAA>P>fiK5fl¥A>e>31^$ 
tlS^IiNMPWlJffcSdN SfcfiDEE^fcliDME £GB 
"C*>5ri\ tfSttS^c^Vl'* — — h (DEC) . % DMC*5J;rj{pcA»P>fiK«l¥ 
^f)l^Jil5Mi:ECtDMEwMr*fe5A\ ^liDMA> DMSO, 
NMP, ^ y =3 U — h(MG), GBL, TEP, EC, DME, PC, HI 

(MF) , h7t b*v7 7> (THF) , * /V* v Is (SULF) , 
DMC, ACN, gfcgM^vl' (MA) , DEC, 1, 3 -V** V 7 is (D I O 
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X) , DEE, y/USft^fvl" (EA) *5 «fc XKS* f^^/U7 r h (DM S 
U) *»ferit5l¥*»6iB^*tL5*aiEtDMF©a'g4fe'e*>5*» % tttDMSO, 
NMP, MG, GBL, TEP, EC, DME, PC, MF, THF, SULF 
, DMC, ACN, MA, DEC, D I OX, DEE, E'Afei'VDMSUH 
f&Z>m*t>m&l£tlZ>t&MkDMA<Dm&V>)X*hZ>A\ j^fiNMP, MG, GB 
L, TEP, EC, DME, PC, MF, THF, SULF, DMC, ACN, 
MA, DEC, DIOX, DEE, E A*i«fct>*DMS Ufatbl&Zmfrbmtil&tl 
5Sli:DMSO©I^t*fc5^ tUMG, GBL, TEP, EC, DME 
, PC, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, 
DEE, EA&£TfDMSUfrb)$Z&fabmVl&tl&m%bNMP<DM;'&%)X° 
*>5s&\ SfefiGBL, TEP, EC, DME, 'PC. MF, THF, SULF, 
DMC, ACN, MA, DEC, DlOXi DEE, EAfcitfDMSUi^filc 
5#*»6»K**b5«IKtMG©a'a*-e*>'*A\ tIJTEP, EC, DME, 
PC, MF, THF, ACN, MA, DEC, D I OXfcit/EA^^SH^ 

*>5*\ ifcteEC, PC, SULF, ACN*5«ttJ ? DMSU^fefife5|l¥^C>a8^ 
£*i5?gg£<*: TE P©j!S^-^*>5d\ sl4(iECiDME©i^ffe5A\ life 
liACNfc L< l±DMSU©^f jl*»iDME©j|^ft"Cfc5^, gfefiDM A, 
DMSO, NMP, MG, GBL, TEP, DME, PC, MF, THF, SU 
LF, DMC, ACN, MA, DEC, DIOX, DEE, E A jo J; t>*DM S U 
fabl&ZmfribMVl&tlZMf&t ECiDMFOS^ffe5i5\ SliDMSO 
, NMP, MG, GBL, TEP, DME, PC, MF, THF, SULF, D 
MC, ACN, MA, DEC, DIOX, DEE, E A#3«t tfDMS \Jfrbf&Z> 
i^f>HR$Jl5^ili:ECi:DMAWS^t*$)5K gfcfiNMP, MG, G' 
BL, TEP, DME, PC, MF, THF, SULF, DMC, ACN, MA 
, DEC, DIOX, DEE, EA, DMS Ufrt>f8.Z>%tfrbMVl&ft>Z>&&k 
ECiDMSO©i^f$)5^ ^(iMG, GBL, TEP, DME, PC, 
MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, 
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3tK tUGBL, TEP, DME, PC, MF, THF, SULF, DMC, 
ACN, MA, DEC, DIOX, DEE, E A *5 it/DM S Ufatbf&Zmfrb 
mtfL£frZ>m&t EC tMG<DU&mX*3bZ>j)\ tliTEP, DME, PC, M 
F, THF, ,' SULF, DMC, ACN, MA, DEC, DIOX, DEE, E 
A*3 X tJ^DM S Ufr btfZZ>mfrbm$l £ t E C t G B L (Di&^T'fc 5 

J&\ &DME, PC, MF, THF, SULF, DMC, ACN, MA, DE 
C, DIOX, DEE, EA&XUDMSUfrbJ&ZmfrhmtKZixZmmk E 
CiTEP<OMt'fc5^\ 

^cIlMF, THF, SULF, DMC, ACN, MA, DEC, DIOX, DE 
E, EA*5J;r>'DMSU)i^)$»f)M$n5Mt E C i: DME«1^ . 

m-ZDE.C -h L< «D I OXCDV^-ftLd^ EC iMF(D?l^-efcS , 
s&\ *4DEC!,l<ttD I OXc^Ttt^£EC£THFcD^^T*fcS2>\ 
tliEC^DMCiD I OX^^^-C&S*^, ^fiEC^DECirD I OX© 
U&%>)XfoZ>fr, J&fiDMA,. DMSO, NMP, MG, GBL, TEP, EC 
, DME, MF, THF,, SULF,. DMC, ACN, MA, DEC,, DIOX 
, DEE, EA&£XfDMSUfrbj$Z>Mfr<bm$l£tlZ>m$b PCiDMFW 
m&%X*&Z>f)K IliDMSO, NMP, MG, GBL, TEP, EC, DME 
, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE 
, EA&XXfDMSUfrhl&Z>mfrhmW.&thZmmt PCtDMAWMX- 
l&tiNMP, MG, GBL, TEP, EC, DME, MF, THF, S 
ULF, DMC, ACN, MA, DEC, DIOX, DEE, EAfciVDMS 

ufrt>f$.z>mfahmiR&tiz>m$k.p c t DMso^tit'is^ ^i^mg 

, GBL, TEP, EC, DME, MF, THF, SULF, DMC, ACN, 
MA, DEC, DIOX, DEE, E Aid <fcl>*DMS Ufrbf&Zm^hmffLZth 
^MiPCtNMPcDl^T*fc5^\ ^(4GBL, TEP, EC, DME, 
MF, THF, SULF, DMC, ACN, MA,. DEC, DIOX, DEE, 
E A <fc D M S U frh f& & Bfrh 31iR £ ft 5 t P C t M G (DU^X <5 
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A\ i&teTEP, EC, DME, MF, THF, DMC, ACN, MA, DEC 
, DIOX, DEE, EA*J«tt)«DMS Ufrbl$Z>&frbmtil&tlZ>t&i&b PC 

tGBL©a^«cei>5i>, j& 1 - ! 

I1EC, DME, MF, THF, SULF, DMC, ACN, MA, DEC,' D 
I OX, DEE, EA&£X*DMSUfrbf&Zmfrbm$l&nZ>MMb PCtT 
EP^i^fttfcSiN tliTHF, DECiiWD I O X/6> feiiiiR 
PC<tDME<D?S-a-#n:-fc<57K J&fiDMS O, NMP, MG, G 
BL, TEP, EC, DME, PC, MF, THF, SULF, ACN, MA, ; 
DEC, DIOX, DEE, E A fe <fc t>'DM S \Jfch$LZ>mfrb MUZ fr%m& 
tDMCiDMAW^ftfifo^^ tfSNMPVMG; GBL, TEP, EC 
, DME, PC, MF, THF, SULF, ACN, MA, DEC/ DIOX, 
DEE, EAfeit/DMSU^^^SI^^^ilK^tL^^iDMCirDMSO 
<Dm>&yoX-hZ>-t)\ i&fiMG, GBL, TEP/ EC, DME, PC, MF, T 
HF, SULF, ACN, MA, DEC," DIOX. DEF, EAfcir/DMS 
Ufrt>&Z>mfrlbmtfL£tlZ>mmb DMC b NMP©l^tfo5A\ ^liG B' 
L, TEP, EC, DME, PC, MF, THF,' SULF,' ACN, MA,' D ' 
EC, DIOX, DEE, EA&£XfDMSUfrb'f&Z>mfcbmVl£tlZ>m&t 
DMCkMG<DU&yoX*hZ>fi>, gEfiT E P ,' EC, • DME , PC, MF, TII : 
F, ACN, MA, DEC, D I OXfe=tt>*EA75^^51¥/0^iltR$tu5^ 
tDMCtGBLOl^f$)5^\ *±EC, PC, SULFfci^ACN^ : 

hj&z>m*hmvi£frz>m%b dmc tTEPwi^iif^K ^ijdme t 

L< fiD I OX<D\/^~Fitlfrb DMC b E C<DWLis l %QX*&>'bfr^ ^liDMC't DM r 
EiACN©il^-Cfc5K ^ttDMA, DMSO, NMP, MG, GBL, 
TEP, EC, PC, MF, THF, SULF,' DMC,' ACN, MA, DEC 
, D I OX, DEE, E AioJz 

O* D M S U h fi)c -5 n i) > b it $ il 3 MM b D M E b D M F <D M X h -5 t> \ 
tliDMSO, NMP, MG, GBL, TEP, EC, PC, MF, THF, S 
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ULF, DMC, ACN, MA, DEC, DIOX, DEE, EA^i^DMS 
Ufabf&Z>mfrbm&!.£tlZ>B!&b DME t DMA©il^«tfc5^\ 
P, MG, GBL, TEP, EC, PC, MF, THF, SULF, DMC, A 
CN, MA, DEC, DIOX, DEE, E A*3 «tt>*DM S U fabf&Z&frbm 
K$tv5^ii:DMEi:DMSO<D)|^tiT'ife5d\ tliMG, GBL, TEP 
, EC, PC, MF, THF, SULF, DMC, ACN, MA, DEC, DI 
OX, DEE, EAte£XfnMSUfrbf&Zmfr<bm$l&tlZ>m£tDMEbN 
MP<D*g^T-fc5/$\ ftJGBL,. TEP, EC, PC, MF, THF, SU 
LF, DMC, ACN, MA, DEC, DIOX, DEE, EAfciOTMSU 

EC, PC, MF, THF, S U.L F , DMC, ACN, MA, DEC, D I O 
X, DEE, EA&£VDMSUfrh!$ZBfrbm$i&tiZ>m&bnME}:GB 
L(DM&ty}X*&Z>-/)\ *iEC, PC, SULF, AC N*5 J;t>*DMS Ufrbf& 
%mfr^miR£tlZ>m%£k.DMEbTEP<7>i&-g-y>)X~hZ>fi\ g£{±MF, THF. 
, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EA&«fct>*D 

Msu^ib^m^hm^n^mmtDMEtEc<Dm^xh^ti>, mtT 

HF, DECfccfcU^D I OXfrbf&ZmfribmVi&tlZMmbDME k PC<DU 
&mX*thZ>ti\ tfiSULFtL<IJACNW^f^iDMEiMF©^» 
XhZ>t)\ {[Jcte SULFtKlJA CN<D\i^-ftlfrk DMEiTHF (DWkatyfiX 
fc<5/5\ SttDECtKli 

D I OXCOl^-ftlfrkDMEk SULFCDm&'&lX'&ZfiK UliDMEiDMC 
kACN(Dm-£-!&)X*fr>Z)fi\ iiiiMA, DEC, DIOX, DEE, EAfcJlU* 
D M S U t >ib l& 5 >b m&L £ tl 5 mm k D M E k A C N <D U £x® X h -5 It jfc CO 

mmw, i mzm<n f l i epem d 

3. mmi&h L< Hm^m^DMF, DME, EC, PC, DMSO, GB 
L, DMPU, NMP, DMA, DMB, TEP, D B A** «t Xl^fl h <DU^m 
frbf&Z>mfrhmiK&)nZ)f>\ ^ttDME, EC, GBL, DMC^i^ACN 

frb$LZ>mfrhm%i&tiz>m&k pccMt-fc^^ ^udme, gbl, 
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DMSO, DEE&£tJDMCfabl&Zmi)>bM9l£tlZ>MMkEC<DM&toX* 
tl±DME, DMSO, GBL, DMFfc ^UDMA^h^^U^^M 
Vl&ilZfeMk NMP <DU&V>)XhZti\ miDEEk L< flDMEiGBL© 

EC<bDMEO^^-efc5ff*^ia^2 3SfBit(DFL I EPEM 0 

4. ' MIt>t<lii»DMSO, DMF, PC, EC, NMP, GB ' 

cofafflll 3 TOfc© F L I E PEM a ' ■ • ''' ' ' •' 

5. IMM^E C t DMC ^r^tf ^(tttit t G B L , PC, DE 

C, DMSO&£VDMEfabf&Zffifribm$l&tlZ)'Pte< k i> 1 m<V&MM ' 

m<Di%&m&*amii$:<7)ffi.wm4mm<DFL i e pem; 1 

IS^imfcii2Jliet!t(73FL I EPEM 0 : 
H 6 Jliait<7) F L I EPEM, 

t 5 0^yU%-^A/T'^^)^7j<y -7 — -efe^lft^Ota[S^6Jlfam^F L I EPE 
M„ 

tt>7 o*su%^A,xf&z>m$i<D%$.mm8mmm<DF l iepem, 
< tt>8 o^;is%^A,x*j&z>m*<D$amm9mmmcDF l iepem, 

11. FL I EPEM©iit*?i-e&ot, FLIEPM^>^<HlI 

o^^d h^^(>i-4 0H20 ox:<Dm.w<^&m<D^tmmmTx^m^^:x 

tt>0. lmS/cm©{sI*^fFL I E P EM££ U r <b £ 
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CPV^U ^LTr rT\ -7— )}S*f*ySEilt^*fcH:fc58ll 

1 2. g£^£fcfi^£?l7>*v^ f/^/UAT 5 K (DMF) , ifjt h=¥-> 
^^/(DME) , xfuy*-^ 7 h.(EC) , 7*b l^uy*-^- h ( 
PC) , *J**f->V7,;vars*r-y-'< K (D.MSO) , ^fyv-^fD?^ (GB 
L) , N, N' -^f;v/Dfi/yI| ; . 

(DMPU) l-^^-2-fc°P!J Y*S (NMP) , i?^^/U7th7.5 K 
(DMA) , N, N ' -^f;^f/l/7* K (DMB) , hy^f;V$^7x 
— h (TEP) , N, N ' r J?-n-yf^7th7 5 K (DBA) *5j;t/-€-;|x 
?>WS-^4*35»feJ5J65i¥3&»fca^$n5^, tliDME, EC. GBL, v^^vU 
#-7j?^— h (DMC) fc«tt>*T^ y P~ hV^ (ACN) frbf&Z&frbMlSl 
$tl5iiiPC©(|^tfc5*N tttDME> GBL, DMSO, v 2 ^ h * 
(DEE) fcitrDMC^bfifeS^fea^^tlSigiKtECWiS^ 
T?fc5tf\ i&teDME, DMSO, GBL, DMF*S«fctfDMAj&»e>fiJc5afc&»P> 
I^^^S^IiNMProjg^-efeS^, ^(iDEESfcttDMEtGBL© 
m&y>>X*h61)\ .&tti?=.?-A'#— b (DEC) , DMC*3«fctfPCj&»& 
fifeS»*>?>ai^$ixS^jBIEi:E : CtDMEro^fe-Cfc5*\ |I1DMA V DM 
SO, NMP, ^7t^y=iU-h (MG) s GBL, TEP, EC, DME, . 
PC, tg&pt^yV (MF) , 7 h?k h*P77> (THF) , J^/M^y^ (SU 
LF) , DMC, ACN, fflP»^^A' (MA) , DEC, 1, 3 - V 9 ^ 

(DIOX) , DEE, U/Ufct^vrt' (EA) fcil/^/f /^V7 7^ h 
(DMSU) *>6>J«5**»e>»*i$ix5*a^DMF©a'a'«-C*)5*\ BfiiliD 
MSO, NMP, MG, GBL, TEP, EC, DME, PC, MF, THF, 
SULF, DMC, ACN, MA, DEC, DIOX, DEE, EAfci^DM 

sufrbf&zmfrbmfc&tizmmkr>MA<Dm&v>>x-jbz>j)\ ^snmp, m 

G, GBL, TEP, EC, DME, PC, MF, THF, SULF, DMC, 
ACN, MA, DEC, DIOX, DEE, E A*5<fctfDMS Uj&»bfife5l¥j&»b 
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^IJMG, GBL, TEP, EC, DME, PC, MF, THF, S 
ULF, DMC, ACN, MA, DEC, DIOX, DEE, EAfii^DMS 
Ufribl&Zmfrbmft&tlZMmkNMP<DM&<toX~3bZ>i!>\ ^IJGBL, TE 
P, EC, DME, PC, MF, THF, SULF, DMC, ACN, MA, D 
EC, DIOX, DEE, EA&£XfDMSUfrt>f&Z>mfrbm$l&tlZ>tgMk 
MG©H^T'fe5K sKf±TEP, EC, DME, PC, MF, THF, AC 
N, MA, DEC, DIOXfej;t/EA^^»^M$n5MiGBL ;i 
<DU&yWtbZ>i)\ ifcliEC, PC, SULF, AC N& i(/DMS U^^b^5c-5 : 

mfabmR£tiz>mMkTEP<Dm&V!>x*ibZi>)\ m*EctDME<Dm&tox 

^liACNt L< f2DMSUcDI^T;ft^<tDMEcD^^^T*fc5 7$V ife 
fiDMA, DMSO, NMP, MG, GBL, TEP, DME, PC, MF, T 
HF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EAiSj; ' 
U'DMS UfrbJ&Z>mfrbmiR£hZ>mMk E C k D'MFWl^ffcS^, ife 
liDMSO, NMP, MG, GBL, TEP,' DME, PC, MF, THF, S 
ULF, 1 DMC.'ACN, MA,' DEC, D I OX,' D E E, E A& J;T>*DM S " 
Ufrbf&Z>%tfrbm&.&tl£fet&tEC bDMAnm&yoXh&fr, llliNMP' 
, MG, GBL, TEP, DM E , : P C , ' M F, ' T H F / SULF, DMC,' A 
CN, MA, DEC, DIOX, : DEE, EA, DM S U/5>ib/}Sc<5S¥/^fbiliR£ 
ft%m$k EC^DMSOWil^itfcS^ <&teMG, GBL, TEP, DM' 

E, PC, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX 

, DEE, EA^J;(>'DMSU^^5II^^M^tl5ili:ECiNMPO ' 
®;-&V!)X'fo?>t)\ g£f±GBL, 

TEP, DME, PC, MF, THF, SULF, DMC, ACN, MA, DE 
C, DIOX,. DEE, E Ato£XfDMSUfrlbl&Zmfrhmyi£tl : 5m%k E 
C £MGCD*g-a^-C*£>5#\ iliTEP, DME, PC, MF, THF, SUL 

F, DMC, ACN, MA, DEC, DIOX, DEE, EA^ir/DMSU^ ' 
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C, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, DE 
E, EA^«tt;DMSU^^5liA^M$tb5Mi:ECtTEProj|^ 
tIJMF, THF, SULF, DMC, ACN, MA, DEC, DI 
OX, DEE, RA&£l?DMSUfrbJ&Zmfr%m$l£tlZ>m£kEC tDM 
E<D*!^-Cfc5;6\ tliDECtKttD I OX<D\,^-ft\frk EC tMFCDU 
5 A\ ^(4DECtL< ttD I OX<D\,^-fnfrt ECiTHF©H^tl 
-t?fcS)&\ ^(iE C t DMC i: D I OX(Dl^»-efc?)?i\ SfiECiDECi 
DIOX©l^*-C*fc?.*\ tftDMA, DMSO, NMP, MG, GBL, T 
EP, EC, DME , MF, THF, SULF, DMC, ACN, MA, DEC 
, DIOX, DEE, EAfeJ;t;DMSU*^^5i^bI5l^tl»tPC 
iDMF(D^!|tlT*fc5*\ tliDMSO, NMP, MG, GBL, TEP, E 
C, DME, MF, THF, SULF, DMC, ACN, MA, DEC, DIO 
X, DEE, EAte£X*DMS\Jfr^J&%mfrbmiR&thZ>m%k PCtDMA 
cD^-a-^T-fc^TK s&teNMP, MG, GBL, TEP, EC, DME, MF, 
THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EA*3 
JltfDMS UfrbJ&Z>mfrt>miR£tlZ>mMt PCk DMSO(D^ftt*fe5^ 
, tttMG, GBL, TEP, ! 

EC, DME, MF, THF,; SULF, DMC, ACN, MA, DEC, DI 
OX, DEE, E kltDMSUfr bf&&mfabmiR£thZ>mmb PC tNM 
PCD*g^|-C-fc5ri\ tl4GBL,,TEP, EC, DME. MF, THF, SU 
LF, DMC, ACN, MA, DEC,t D I OX, DEE, EAfciU'DMSU 

fr^&&mfahmfc£ti&m%kPctMG<oM£-vox*hz>j)\ ^tep, e 

C, DME, MF, THF, ,DMC, ACN, MA, DEC, DIOX, DEE 
. E Ate£tfDMSUfrbf&%mfr<bmVl£tlZ>mmt PCtGBLWMf 

I&CfcEC, DME, MF, THF, SULF, DMC, ACN, MA, 
DEC, DIOX, DEE, E A4o itfDMS Ufrbf&ZmfrhmVl&iXZmm 
iPCi:TEP(7)i^f$)5/!i\ SiiTHF , D E C*J <kt/D I O XfrblfcZ 
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il^bllR^ tlS^li P C i DME©H^|5Tfc5K : ^ttDM S O, NMP 
, MG, GBL, TEP, EC, DME, PC; MF, THF, SULF, AC 
N, MA, DEC, DIOX, DEE, E A*J«tt>*DMS UJ&»£fiJS51fc&»e>»lfc 
DMC t DMAW^tlt'fcS^ J&teNMP, MG, GBL, T 
EP, EC,' DME, PC, MF, THF, SULF, 'ACN, MA, DEC, 
DIOX, DEE, EA&£XfDMSUfrbf&Z>mfabmm£th&m&bDMC 
tDMSO<DM&mX~hZ>1)\ ^l±MG, GBL, TEP, EC, DME, PC 
, MF, THF, SULF, ACN, MA, DEC, DIOX, DEE, E A& 

j; n d m s u a» h /& 5 mt *h m £ ti z> mm t d m c t n m p <d m x* h z> $ > ; 

, ^l±GBL, TEP, EC, DME, PC, MF, ! THF, SULF, ACN 
, MA, DEC, DIOX, DEE, E A&<fcI>*DMS U7$>^5l¥/5^iltR£ 
tl5ili:DMCiMGOi^ ' 

V0X'&>Z>fi\ toTEP, EC, DME, PC, MF, THF, ACN, MA, 
DEC, D I OX*3ctt>*E Afabf&ZmfrbmfcZtlZmmtDMCkGB L(D 
?&-$V>)X~fo&fi\ s&lZEC, PC, SULF&etU^\CN7^k/&3S¥^iIiR^ ; 
n5gltDMCiTEP©Mtfe5^ tlJDMEtKliD I OXW^ 
f H^i DMC t E C ©I^ftfS) 5 i\ ^iiDMCt DMEiACN(DH^ 
T'£>5t!>\ licfiDMA, DMSO, NMP, MG, GBL, TEP, EC, PC 
, MF, THF, SULF, DMC, ACN, MA, DEC, DIOX, DEE ' 
, E A&£VtDMSUfrbl$Z>mfr(bmn£tiZ>m&kDME bOMFCDU^ 
T*&5a\ tliDMSO, NMP, MG, GBL, TEP, EC, PC, MF, 
THF, SULF, DMC, ACN, MA, DEC, D I OX, DEE, E'Afc 
ctt/DMS Ufrhl&Z>&fabm$l£tlZ>m&b DME t DMA<Dm-£-%)X~frZ>fa 
, gfcfiNMP, MG, GBL, TEP, EC, PC.'MF, THF, SULF, 
DMC, ACN, MA, DEC, DIOX, DEE, EAfcJ;l>'DMSUi^fi)c 
5ll^f)M$n5^1tDMEiDMSO(7)^tlt-fo5^\ j&fiMG, GB 
L, TEP, EC, PC, MF, THF, SULF,' DMC, ACN, MA, D 
EC, DIOX, DEE, EA&£VtDMSlJfrhf&Z>mfrbmyi£tlZ>Mmk 
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DMEiNMP©Mffe5^ i&fiGBL, TEP, EC, PC, MF, T 
HF, SULF, DMC, ACN, MA, DEC, DIOX, DEE, EAioJ; 

STEP, EC, PC, MF, THF, SULF, DMC, ACN, MA, DE 
C, DIOX, DEE, EA*5j;t/DMSUd^^c5l¥/?)^jl^$tlS^^D 
MEi:GBL©Mt'&?) 

*\ tttEC, PC, SULF, ACNfc^t^DMSU/^bj&SS^ibii^tL 
SMtDME bTEP(Dm&VdX"1bZ>l)\ I&I2MF, THF, SULF, DM 
C, ACN, MA, DEC, DIOX, DEE, E A^it/DMSUA^^SH 
frhmn&tlZm&kUME kEC<Dm;&y>)X*3bZ>j)\ tliTHF, DEC&J; 

i^d i oxfrhj&zmfa^m^&p,zm%hvME t p c<Dm&%ox*&zf)\ 

(*SULFtU< [iACN(D^f^iDMEiMF(7)i^ffc5*\ J&fiS 
ULF t>L< \iACN<D^^fhfrkT)MEbTHF(Dm'£-y>)XhZ>j)\ ^IIDE 
CtUIJD.I OXOV^^tDMEi:SULF(Dl^feffc5^ iSctiDM 
EiDMCi:ACN ©i^ft t'fc 6 A\ I8MA, DEC, DIOX, DEE, 
E A *3 <fc Xf D M S U h 5 If "b 31 *R £ tl 5 ^ t D M E t A C N <D ^ X 

13. MtKligWDMF, DM E , EC, PC, DMSO, G 
BL, DMPU, NMP, DMA, DMB, TEP, DB Afci^tvb©!^ 
^ib^S^bil^ttSTK iliDME, EC, GBL, DMC^i^AC 
N^bJ&58$^bitiK£H3i&£!^ PC<DU^Xh^>f)\ mtUME, GBL 
, DMSO, DEE&J^DMC/^J&S^b^K^S^t ECWil^ 
T'fc5£\ tliDME, DMSO, GBL, DMF4oJ:U^DMA^b^5S¥^b 
>liR£tl5}gg£<t NMP(Dfi^l5tfe5A\ j&ttDE E tKliDME tGBL 
<nU-&mX'-foZ>1i\ ^liDEC, DMCfccfcl/PC^b^Sl^bitJR^tlSig 
lirECtDME CDfS^T*fc?)fS*<Df5ia^ 1 2 

14. »It)L<l«P s DMSO, DM F , PC, EC, NMP, G 
B LtoiiXI^tlh^M,-^^!, -tLT-tlx^tDMC, DME#5 
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15. E C i D M C ©S^^^^tf i^tttix ^ t G B L , PC, 

DEC, DMSOjoJ:t>'DME^^^5l¥^^iliR^n5^>^< t h lffi^ii^P' 

1 6. yf^^^yrD-tfeo^ JEM, ^«H4oJ:^iE*^ 
<t M*I<DP H 1 {d-fig L -C V ^ T Ztl h t -Y >{£»Hftt Kg&6 L T ^ 5 ft 3j< <Dffi.mm 
1 ^iE«t<DF L I E P EM^tA;t^5l^^ift^ 1 o^±fe <fctmm^£ 

i7. g^y^y-^s^a^r-fesft^oiaiami e^fstt^^y-^y 

■ 1 I 

o 

is. ^fiitfoot, nmm&w&<D$L^ mm^y^mm^^^r 
19: f£OT^fs*<7)t5iam i 8«fB«co«<ir'foSsf*cot£ffl^i 7Jifa 
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ft^W^fflm 2 0 TOfc^&o 

i/v (tfe) , -^-y-^/i^p^o tvy, 7yft^/K ^s/-fbt"-yx^ 

i8lfai©FLIEPEM 0 
2 3. IP^!)7-^TFEi^: 
-(0-CF 2 CFR)aO-CF 2 CFR'S03L i 

Rjoctt/R' (±, ^j&LT, F N C 1 , */cfi^^Ig^^ i i 0<D$c±7 
ymW®:TJV*,umfrbmm&tl, a=0, 1 £fcti 2 

COT*fc^lf^<D«£iam8 3Sfa«(DF L I E P EMo 
2 4. R^CFaT'R' ^F-Ca =0^fc(iH?fcSlt*^tElS^2 3JSIB 
GO F L I E P EM 0 

2 5. a = 1 -Cfc5tt*<Di&fflJg2 4^fB«t<73F L I E P EM„ 

26. 600-150 0 ^7A/^*Wf£ffl(D^M**^'i-5st>}tWt6ia 
W, 8 ilfB^O F L I E P EMo 

27. 900-1200 ^yj^/^m<D^m(o^mm^^-r^m^(D^m 

W,2 6 IliEifecO F L I E P EMo 

2 8. f£^y-^— 7/^ntu7^ v^ey-^— £4>&< £ 
t 5 0^/U%-^A>T^5=^Ky -r— TNfc5»5fc£>«SIS& 1 lifclll 2JKfEi»c© 

2 9. -y >vjtrvfr\s"7 4 >^;-?—%'r h77;v*Dxf 

(TFE) % ^f7;Vtn7Pt'vy, 7yfet^;K 7 -yit t*= y 



(92) 



001-503910 



2 8 JlfEic<7>*-7fe 0 
30. i3#y-7-^TFEiS;: 

-(0-CF2CFR),0-CF ! CFR'S0 3 L i 

3 1. IFLI EPM^>/j;< H2lWyo|yMl«^5i 
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INTERNATIONAL SEARCH REPORT 



Inter •nal Application No 

PCT/US 97/19828 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 H01M6/18 . C08J5/22 



H01B1/12 



AooordtPg to International Patent ClaooIioatlonllPC) or to both nabonol daeatfbationang f C 



B, FIELDS SEARCHED 



Mirvmumaocum&rnavon sMtcno (ctawncaton sywsm joiewed byciB«»canon syrnooia; 

IPC 6 H01H C08J H01B 



Oocuinanittbn aoaicheH oMW llan mir rnjrn dncumuntalion lo fr» eriont U-i »t ■ Ltd i docurrnmi* are ■ .eluded In the field* Marchad 



Electron* daLs d&b* consuBed during the friie-netonaj searcn (nans of data Ease and, where practical, search tsrrne used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, wtth Indication, whana appropriata, of the rvkrvant pae«ag*» 
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